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The Air Force finds itself beset with aircraft 
designed for high performance at (he expense of 
reliability and maintainability. This threat to sus¬ 
tained combat capability is traceable, according to 
the author, to a requirements process that rewards 
state-of-the-art performance achievements but not 
enhancements to logistics support. The article 
sets forth proposals for changing this mind-set 
and for giving contractors incentives to exploit 
technology (hat enhances supportability as well 
as performance early in systems design. _ 

Recognizing the need to revitalize logistics sup¬ 
port analysis in order to increase greatly (he em¬ 
phasis on readiness and supportability in the 
acquisition process, DoD has revised MIL-STD- 
1388-1, “Logistics Support Analysis." The up¬ 
dated standard links policy lo contracts, en¬ 
courages tailoring and grealor specificity, and pro¬ 
vides a general franiework for embedditig specific 
analysis requirements and mcthoc/s. In (his article, 
(he authors analyze these benclits and discuss 
the manner In which the revision was undertaken. 

Despite much talk aboiil (fio need to control 
operating and supporl costa, especially (n early 
design stages, operations and logistics support 
continue (o consume some 50 pcrcenl of life cycle 
cxponc/lturos on major weapon ay.'ilom.‘5. In llila ar¬ 
ticle, the author offers tltree practical ways to Im¬ 
prove reliability and iT)aintainiil)lllly anr) tlioroby 
reduce costs. Among thorn Is n proposal to use a 
now testing procoduro callod tof.l, analyze, and fix, 
which omphasizos induciiK) uriulpnifjnt failures 
under realistic tost conditions. 

Workers Involved In creaijnrj, proco.'jSinfl, and 
dlslribiitino informalion -.a inorn 17 f)t)r(;r‘nl of the 
U.S. v;ork force in 1950—now make uj) 55 porcent 
of the tabor lorcn. They prodoinlnato in both the 
public and pilvatc! soctors; offorls to boost 
(lotonsc produolivily will clhponcl Incroasingly on 
accurate and valid moasuiru; of ihoir [)orformance. 
This nrllclu dnscrilKir. a Navy program that suc¬ 
ceeded In dfivolopliig fiuch mnasuK.'S and dis¬ 
cusses the (ni()lical(on:‘. of applying (ho approach 
to othnr activKIo;:. 


The Oe/eiise kfanugemem Joiiriiaf is a ciuaricrly piiblicaiioti oi' iIk- 
Office of ilic Awhrafi/ Sccrtjfary of PcTcfisc (Moripowi-r, ktSfivc 
Affaiis and Logisiics). As a foaim for hie interdumge of ilic 
DMJ publishes articles on eiirrem defense policies mid on meiliotK tnr 
improving defense nmnagcmcni. Unless oilierwisc .sinieil, ihc vicw.s 
tierein arc those of the authors and aic not ncccsmuily ilinsc of ilie 


Uepariniciu of PcIciim- oi .iny o! iK i-lctiu-tils. 

■f(j stihscfihc, Af(ti) tiiid Air I oiei- [icf.oimcl slimihl (o/wurd PA 
J i)f;n it mil] AJ J'oiiii 7f,<|, H”,|)Ciini Jy, nuniKii piiWka- 

lions rt'«|iiisiil<ininj; iliiiiiiuls. Nasy mid Mininc Cofjis /icfsoiincl 
sliiiiild sulmiii Ki|iiisis lo tU-iuhnintlcis, Niisiil M.iieriid C'oininancl, 
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Structuring a military compensation policy that 
both fosters efficient use of resources and pro¬ 
motes retention of skills at the levels needed is a 
formidable underlaking. Complicating the task, ac¬ 
cording to this article, are the often divergent view¬ 
points of economists and other analysts v/fio in¬ 
fluence and help formulate military compensation 
policy. The author concludes that greater reliance 
on discretionary Items in the total compensation 
package would give policymakers the flexibility 
they need to meet manpower requirements. 

Establishing and enforcing strict controls on 
the cleanup, handling, transport, and disposal of 
hazardous wastes is a high national priority. DoD's 
installation restoration program represents a 
vigorous effort to identify, control, and clean up in¬ 
active or abandoned disposal sites; other pro¬ 
grams are in place to manage hazardous waste 
generated by current and future military opera¬ 
tions. DoD also supports research and develop¬ 
ment to reduce and recycle its waste materials. 
This article describes these initiatives. 

Automation and high technology are rapidly 
transforming the shop floors and offices that sup¬ 
port the Defense Department's increasingly 
sophisticated weapons systems. But personnel 
management and administration must keep pace 
if technological innovation is to realize its full 
potential for increasing productivity and enhanc¬ 
ing readiness, in this article, the author describes 
the high-technology revolution now under v/ay: 
she also considers its far-reaching implications 
for managing the defense support establishment. 
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stabli 
critical requirements 



By GENERAL JAMES P. MULLINS, USAF 


Uirements process not geared to supportabiUty considerations 
fie most pressing problem confronting Air Force acquisition 
and logistics managers today. 


» than 160 million years, voracious reptiles 
linosaurs ruled the earth. They filled every 
ichc; they crawled, they swam, they flew, 
. Tlien, some 60 million years ago, these 
ters of the earth suddenly vanished. Many 
lieve a cosmic catastrophe sprayed the earth 
jn and destroyed the ozone layer, which in 
^cd the organisms that were staples in the 
:t. 

ately, there arc some disturbing similarities 
dinosaur of yesterday and the Air Force of 
those great reptiles, we’ve been charaetcr- 
e time now by great strength and relative in- 
We’ve derived our power from tech- 
like the dinosaur, we are beginning to find it 
deal with the new realities of life around 
created by the very technology that gave us 
in the first place. Indeed, like the dinosaur, 
selves roaming stubbornly down the wcH- 
of outdated mind-sets, oblivious to the 
our environment and the serious conse- 
t are likely to result. 

iiivlronment unquestionably has changed: 
versaries are stronger, and the vital staples 
ise industry are vulnerable. As a result, our 
dapt to and cope with the threat is itself 
'catened. 

4 of ’World War II, this country enjoyed the 
protection of being separated from our 
two great oceans. Our industrial might was 
^nc, and there was virtually no resource we 
Irol. But technology has changed all that. 
' been so reliant on the capability provided 


by modern military technology; and yet, we’ve never 
been so vulnerable to the destructive power it can 
generate. Indeed, we’ve reached the point at which 
almost any nation can obtain the wherewithal to 
threaten substantially the vital interests of even major 
military powers, as events last year in (he South Atlantic 
so clearly demonstrated. 

Thus, wc must rely more than ever before on our 
weapon systems having real, sustainable combat 
capability—and having it whenever and wherever it may 
be needed. But perhaps like the dinosaurs’ inability to 
comprehend the consequences of a cosmic radiation 
bombardment, our lack of focus on tlie logistics re¬ 
quired to make these weapon systems truly effective 
may ultimately clear the path to our own destruction. 

Because of the way our system works today, we’ve 
become predisposed to buy so-called “rubber on the 
ramp,” or the highest performance capability wc can 
get. Until recently, we’ve given precious little thought to 
the funding and procurement of logistics support items. 
Just consider the ongoing shortfalls in exchangeable 
spares for the F--15. What we’re doing makes as much 
sense as buying an expensive portable radio with just 
one set of batteries and no plans to replace them when 
they wear out. 

For years we’ve traded off real combat capability for 
the illusion of capability—an Illusion of total numbers 
In an inventory, not of sorties that can be flown or ord¬ 
nance that can be delivered. In the past we purchased, 
say, 100 new airplanes but very few spares. Typically 
these systems have promised an operational readiness 
rate of about 75 percent; just as typically, this rate has 
dropped off almost immediately because of spares 






peacetime operational and training requirements. 

Two primary solutions to the problem come im¬ 
mediately to mind. We can either build systems that are 
reliable and durable enough to obviate the need for ad¬ 
ditional logistics support, or we can act to insure that 
when we buy new weapon systems, we also secure the 
logistics support (hey must have. 

Obviously, building systems that are so durable that 
maintenance and spares are unnecessary is a long-term 
goal. We believe it is theoretically achievable over time, 
but not, in Us entirety, in the foreseeable future. 

The short-term alternative, on the other hand, seems 
simple enough. For the same dollars, we could purchase 
90 airplanes instead of 100 and use the remaining funds 
to buy as much increased reliability as technology could 
provide; to the extent that such reliability was un¬ 
achievable, we could use the money to procure adequate 
spares and piece parts. Wc could thus have perhaps 
90 percent of 90 airplanes, or 81 combat-ready systems, 
instead of 50 of 100. 

To do this, though, we must first examine our re¬ 
quirements process to determine just why wc don’t Itave 
a better balance between the acquisition of systems and 
essential logistics support. The problem stems in part 
from the profit motive that drives our free-cnterprisc 
defense industry. I’m certainly not saying profit is bad; 
to the contrary, it is our economy’s great strength. Pro¬ 
fit has been the underpinning for many of the great 
achievements in American history. But the profit motive 
undeniably affects our requirements process by pander¬ 
ing to our infatuation with bigger and better weapon 
systems at the expense of the spares and piece parts that 
these systems must have to be effective in time of war. 


In order to meet design lead times for development pro¬ 
grams, the prime contractor will have already begun in¬ 
dependent research and development. 

The initial IR&D involves an evaluation of current 
and future technology a.s well as a preliminary asses.s- 
ment of the operational environment and attendant 
service needs. In effect, it represents the preconceptual 
phase of weapon system development and is heavily de¬ 
pendent on the existing technology base. System design 
actually begins in this phase. Only after this step are 
designs refined in conceptual and demonstration phases 
and ultimately completed prior to critical design review 
and full-scale development. 

Usually (he prime contractor won’t even begin discus¬ 
sions with the Air Force until he has completed his 
preconceptual IR&D assessment. In fact, it’s not until 
the demonstration-validation phase that a program of¬ 
fice and a deputy manager for logistics are a.ssigned; 
consequently, it isn’t until then that this manager, the 
prime contractor, and the system project officer actual¬ 
ly gather to design, plan, and implement a support 
strategy. 

Under the current arrangement, then, the contractor 
validates the results of his independent research through 
marketing briefings to the using commands; when such 
briefings lead to a contract award, the contractor has, in 
effect, created a requirement. In reality, weapons capa¬ 
bilities influence military requirements, and prime con¬ 
tractors develop weapons capabilities. 

From both a logistics and a combat capability view¬ 
point, this process presents a serious problem for several 
reasons. First, system design clearly precedes support 
design; consequently, support strategies are generally 


WeWe never been so reliant on the capability provided by modern 
military technology; and yet, weVe never been so vulnerable to the 
destructive power it can generate. 


To be blunt about it, because of the way wc do 
business today, a prime contractor can simply make 
more money selling whole systems than parts of 
systems. Contractors are interested primarily in two 
things: short-term profit and long-term corporate well¬ 
being. But any emphasis today on support items at the 
expense of whole systems will not allow prime contrac¬ 
tors to best achieve these goals. 

Why is it important that we understand this? Because 
to a considerable extent, the requirements we respond to 
when we buy new systems come from the prime contrac¬ 
tor via his marketing and proposal strategies. In fact. 


reactive. In addition, because of the priorities estab¬ 
lished, prime contractors do not adequately consider 
system support in their iqitlal designs. That’s only 
logical, of course, because they typically make their 
money delivering airplanes and missiles, not logistics 
support. 

Furthermore, prime contractors usually don’t manu¬ 
facture the parts of airplanes; subcontractors do (hat, 
Prime contractors are the assemblers. They make much 
of their profit, in fact, simply coordinating the efforts 
of others. 

Consider the B-IB bomber. Even though Rockwell is 
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the system’s prime contractor, 54 percent of the B-l’s 
airframe Is made by subcontractors. Moreover, Boeing 
ami AIL make the offensive and defensive avionics, 
respectively; General Electric builds the engines; and 
many other sublier.s of subcontractors exist below them. 

Tlie way things are today, the prime contractor must 
therefore focus primarily on whole systems. But if we 
buy fewer airplanes and more spares, the prime contrac¬ 
tor stands to lose. Such a course of action is hardly the 
way to motivate him to include necessary logistics sup¬ 
port items in his original marketing efforts, which is an 
important con.sideration since the prime contractor 


tional parameters for enhanced supportability. Instead, 
the incentive is for him to produce, for example, high- 
performance engines rather than lower-thrust, more 
durable ones. 

Don't misunderstand me, however. Tm not saying 
that the entire aequisition system is bad; indeed, it en¬ 
courages the “Yankee ingenuity” that has made this na¬ 
tion great. But given the changes in the environment and 
the challenges we face, it is a process in which we must 
learn to be more effective. 

The first thing we must do is better inlluence weapon 
system requirements when they are conceived via the 


I’m certainly not saying profit Is bad.... But the profit motive 
undeniably affects our requirements process by pandering to our 
Infatuation with bigger and better weapon systems at the expense 
of the spares and piece parts that these systems must have. 


helps to establish the requirement In the first place. Sim¬ 
ple business economics demands that he push for 100 
airplanes rather than 90 airplanes and substantial spares 
(remember, too, that we don’t really give him an incen¬ 
tive to provide high-rcliability parts, either). 

Prime contractors must also work to insure the long¬ 
term health of their operation. One of the ways they do 
so is by locking in their subcontractors, usually in a 
fixed-fee arrangement. In fact, while the prime contrac¬ 
tor can take advantage of numerous government incen¬ 
tives, tiic .subcontractor rarely lias access to them. 

As a result, the subcontractor has no more motivation 
to meet Air Force supportability needs than does the 
prime. Hi.s real motivation is getting future contracts 
with the prime; consequently, his principal focus is on 
satisfying the prime contractor’s needs. Unfortunately, 
the prime contractor’s need to make money and our 
need for supportability and maintainability are usually 
not compatible. 

A closely related cause of our support problems today 
is the mind-set we have regarding new systems, which 
we tend to sec in terms of the enhanced operational 
capability they will provide. Wc can be very specific in 
our thinking about such operational parameters as 
mach number, altitude, and gravity loads. Logistics fac¬ 
tors, however, receive no such attention from us or the 
prime contractor. Indeed, logistics requirements are 
typically couched in such general terms as “three levels 
of maintenance” and “minimum peculiar support 
equipment.” 

Rarely do we consider operational and support re- 

.... ne. n tt.UrtIo A n/’l rjirplv HnPC fl 


contractor’s independent research and development ef¬ 
forts. We must fully appreciate that each prime contrac¬ 
tor has in-house design and production capabilities 
which have evolved over time in re.sponse to corporate 
strategies. Because the.se capabilities affect the way each 
contractor views the world, they naturally affect the re¬ 
quirements the contractor will generate. 

Altering the prime contractors’ mind-sets and 
methodologies will not be easy. The economics of the 
process and the sheer inertia of the whole system will 
tend to Impede change. Certainly some of the responsi¬ 
bility for effecting change falls into the political sphere 
of influence, but much of it must rest on our own 
shoulders. 

Doubtless, we in the Air Force must bear our share of 
the responsibility for the problems we’re facing. For 
years we have emphasized operational performance and 
have thereby often driven systems into immature tech¬ 
nologies that are difficult to support. We’ve taken the 
short-term approach to defining basic requirements, the 
result being constant system changes. Nor have wc 
always done a good job of articulating the requirement, 
often hitting the system program managers with “sec¬ 
ond-thought” or “after-the-fact” needs. And the 
system program managers themselves have frequently 
become bogged down in their own day-to-day concerns, 
failing to trade off parameters at the system level that 
might ensure long-term, life-cycle benefits. 

But substantive changes are under way. With the es¬ 
tablishment of the Air Force Acquisition Logistics Divi¬ 
sion under the Air Force Logistics Command, for exam- 
nip wp mnnntpH a maior assaul asainst escalatiag life- 


ly//, we snurea control oi ine aeputy program 
managers for logistics from the five Air Logistics 
Centers to the Acquisition Logistics Division. A year 
later, the Logistics Command’s Logistics Needs Pro¬ 
gram established a single corporate overview of acquisi¬ 
tion programs and research needs. In October 1983, we 
joined with the Air Force Systems Command in creating 
the Air Force Acquisition Logistics Center, which re¬ 
places the Acquisition Logistics Division. 

In addition, the Air Force has been redressing some 
supportability problems through a concept known as 
baselining and a more disciplined systems engineering 
approach. Under baselining, we are better able to define 
the threat as well as the major performance parameters 
required to meet it. We are also addressing key support- 
ability parameters, including funding, and setting up 
significant program milestones such as design reviews 
and tests during the process. 

Clearly all these efforts represent very substantial 
progress achieved merely by investing much time and ef¬ 
fort. But even with our increased attention to life-cycle 
cost considerations and baselining concepts, wchave yet 
to address adequately the generic problem of giving 
defense contractors the incentives to place as much em¬ 
phasis on supportability and durability as on opera¬ 
tional performance. 

When we think about performance, we tend to think 
about systems in a vacuum, a special place where spares 
and bit parts never need replacing. But today’s combat 
environment is anything but a vacuum; it’s hostile, it’s 
real, and it’s demanding. In such an environment, given 
our imperfect systems, performance must be premised 
on supportability and maintainability. 

Defense contractors, therefore, must "sell” their 
ideas based not on performance capability but rather on 
the only truly meaningful measure of merit—enhanced 
force combat capability. Most assuredly, this demands 
some type of analysis, at the very front end of the proc¬ 
ess, which points up the optimal combination of perfor¬ 
mance and supportability to meet the threat. And since 
weapon systems are typically conceived by contractors, 
contractors are the logical choice to perform the 
analysis. 

Of course, contractors will do it if it is profitable and 
if we start insisting on it. But before anything can hap¬ 
pen, we must change our current mind-set, our design 
engineers’ penchant for thinking first and foremost in 
terms of performance parameters. Such a bias is 
roughly analogous to the American auto industry’s out- 
of-sync fascination with size and power during the 
1970s. That it took Detroit almost a decade to change its 
thinking demonstrates the difficulty in changing mind- 


vival IS on tne line. 

Needless to say, we cannot afford almost a decade to 
make such changes in our acquisition process, especially 
when it would take another decade for the benefits to 
show up in fielded equipment. In the immediate future, 
we must attack the mind-sets that already exist, but in 
time, we must also deal with them when they are being 
formed in undergraduate and graduate engineering and 
science curriculums. Like it or not, we tend to train peo¬ 
ple in our colleges and universities to think and act just 
as wc think and act. Yet this nation’.s security depends 
on the design engineers of tomorrow doing a better job 
than we are doing today. 

Like the dinosaur of 60 million years ago, we are now 
in a very precarious situation; we are effectively out in 
the open and vulnerable to the threat. Unlike the 
dinosaur, however, wc have the wherewithal to do 
something about it. We can find ways to motivate prime 
contractors to include the requisite logistics support in 
their proposals and marketing. We can find ways to 
change the mind-sets which emphasize high-tech 
weapon systems to the exclusion of necessary support 
items. And, ultimately, we can find ways to make our 
systems more reliable and obviate the need for such 
costly impediments as exchangeable spares. In fact, the 
best thing we can do is work toward the extinction of the 
logistics burden by emphasizing reliability from the 
point of system conception. 

The pas.sing of the dinosaur cleared the way for the 
coming of man, the birth of civilization, and the bless¬ 
ings of democracy. Yet our passing would have no such 
beneficial effect; rather, it would destroy the last real 
hope for enduring freedom and democracy. 

Today, we are at a critical point in the development of 
military technology; we must evolve if we are to survive. 
We must, therefore, allow our costly and inefficient 
reliance on bit parts and spares to pass into extinction 
before we, once .strong and invulnerable, suddenly 
disappear from the face of the earth. SMJ 


GENERAL JAMES P. MULLINS, USAF, is the 
commander of the Air Force Logislics Command, 
Wright-Patterson Air Force Base, Ohio. Prior to his 
current assignment, he was commander of 15th Air 
Force at March Air Force Base, California. He is a com¬ 
mand pilot with more than 5,000flying hours, including 
110 combat missions in Vietnam. General Mullins holds 
a bachelor’s degree from the University of Omaha, Ne¬ 
braska, and a master’s in international affairs from 
George Washington University. 
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An updated 
MIL-STD-1388-1: 
revitalizing logistics 
support analysis 

By JOSEPH D. ARCIERI 

and 

RICHARD E. BIEDENBENDER 


Recent revisions to MIL-STD-1388-1 
are expected to increase greatly 
the emphasis on readiness and support- 
ability in the acquisition process. 



I t is a management axiom that large organizations are 
difficult to manage. Large numbers of people, 
facilities, and operating locations create complex, in¬ 
tricate interfaces that must be effectively coordinated if 
organizational objectives are to be accomplished. In the 
Department of Defense, as in other large organizations, 
one key to successful management is establishing and 
implementing comprehensive policy. 

Over the past five years DoD has issued new policy 
directives and updated others in order to greatly 
increase emphasis on readiness and support in the ac¬ 
quisition process. This renewal of emphasis, which has 
continued under the Acquisition Improvement Program 
initiatives of the Reagan administration, focuses on five 
major objectives: 

• Elevating the priority and visibility of readine.ss 
and support considerations to the same level of manage¬ 
ment attention given performance, cost, and schedule. 

• Fully integrating readiness and support considera¬ 
tions into each phase of acquisition, with particular em¬ 
phasis on influencing system design. 

• Upgrading the support requirements determina¬ 
tion and assessment process by quantitatively relating 
logistics support requirement.s to hardware and support 
design characteristics. 

• Establishing readiness objectives and thresholds 
early in the acquisition process, and extending the use of 
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cinaiysib <iuu abic.'ibuiciu itxiiniqucs lu mcdbuic piugicsa. 

• Increasing emphasis on fron£-end development 
testing and follow-on assessments in order to evaluate 
the effectiveness of hardware and support character¬ 
istics in achieving systems readiness objectives. 

The recent revision of Mlh-STD-1388-1, “Logistics 
Support Analysis,” is an essential step in achieving 
these goals. The updated standard, which links policy 
and contract requirements for logistics support analysis 
activities, lays out the timing and type of LSA activity to 
be conducted throughout the system acquisition proc¬ 
ess. In essence, it outlines a “game plan” for achieving 
readiness and support objectives (see Figure 1). Since 
logistics support analysis is the sine qua non of in¬ 
tegrated logistics support in the early stages of the ac¬ 
quisition process, one cannot overstress the importance 
of such a plan. Indeed, logistics support analysis ac¬ 
tivities provide the information so critical to evaluating 
design trade-offs, establishing support baselines, 
enumerating logistics support requirements, and, 
ultimately, making milestone decisions. 

Unfortunately, past use of logistics support analysis 
has been sporadic and its effectiveness limited due to 
such problems as: 

• Low priority and insufficient funding. 

• Too much emphasis on logistics support analysis 
data-recording. 

• Lack of standardization among the services re¬ 
garding what LSA should do and when it should be 
conducted. 


« UdLK *J| auuui icquii 

Most of these problems directly related to the existing 
guidance in MlL-STD-1388-l and thus clearly indi¬ 
cated a need for a major overhaul of the standard. 

Approach to revitalization. By January 1980, a 
number of logisticians within the services had formed an 
informal working group to tackle the knotty problem of 
LSA revitalization. The group made considerable prog¬ 
ress, particularly with respect to the logistics support 
analy.sis record, but managers in the Office of the Secre¬ 
tary of Defense and the services generally agreed that a 
more formal effort was needed. 

As a first step, the assistant secretary of defense for 
manpower, reserve affairs and logistics formed a steer¬ 
ing group of senior personnel from OSD and the .serv¬ 
ices in September 1980 to focus top management atten¬ 
tion on logistics support analysis and to merge policy 
thinking with experience from the field. The group’s 
major goals were to develop front-end (pre-full-scalc 
development) LSA guidance and revise MIL-STD- 
1388-1, continue improving the logistics support 
analysis record, and address duplication in logistics data 
requirements. Of the three tasks, the development of 
improved front-end LSA guidance through the revision 
of MIL-STD-1388-1 was considered most crucial, since 
it holds the key to increased readiness and supportabil- 
ity. Thus, the Office of the Secretary of Defense formed 
a MlL-STD-1388 working group to accomplish this 
objective. 

In the course of addressing existing problems, this 




work group decided that the revised standard should: 

• Link policy to contracts. 

• Be more explicit, yet encourage tailoring. 

• Provide a general framework for embedding or 
referencing specific analysis requirements and methods. 

This last point was of special concern, primarily 
because there are gaps of varying degrees in service data 
bases and in analysis methods to meet the various re¬ 
quirements in top-level policy documents. For example, 
methods for relating maintenance grades and skill levels 
to design alternatives are frequently very subjective. 
Recognizing that it would take considerable time to fill 
some of these gaps, the group decided to meet the im¬ 
mediate need by effecting the best possible revision 
within a reasonable time frame and to satisfy the long¬ 
term problem through periodic updates as gaps were 
filled. 

New format. One of the first step.s taken by the 1388 
work group was to adopt the new format for program- 
type military standards used in the revision of 
MIL-STD-785 and MlL-STD-470. Among the many 
advantages of this format is that guidance on applica¬ 
tion of the standard is included as an appendix and is 
thus immediately at hand for the user. The format also 
encourages specificity and tailoring, both of which the 
previous standard did not address. The ease of tailoring 
provides a mechanism for balancing the need for greater 
specificity against the danger of too much detail. In ad¬ 
dition, the structure permits contractual referencing, 
thereby eliminating much of the need to draft unique 


Figure 1. The logistics support analysis 
"'game plan" for achieving readiness and 
support objectives 

PHASE 

Pre-concept 

LOGISTIC SUPPORT ACTIVITIES 

Analyze curronl syslorn lor readiness and 
support drivers 

Oavelop LSA strategy 

Oaiermlna system ueo 

Concept 

exploretfon 

Analyze new system function against basalino 
system 

Purthor define LSA strategy end syetom uso 

Identify readiness ond auppon-rofaied design 
factors 

Identify technology improvements, support 
allernativea, and tredo-offs 

Demonstration 
and validation 

Perform dotailed design and siippoit trado-olfs 

Compare with basolina systems 

Refine support concepts 

Analyze tost data 

Puli^aJe 
d^elpprrieni • 

Optimize support elomenl 

Idemily support roquiremenls 

Analyze test data 

. Pfpdy'ctlpn.' ■ 
defji^riiotit, end 

post‘ptodijetldn '• 

Conduct follow-on tests ond evaluations 

J 











r 

1 Figure 3. An example of systom-level 

1 logistics support onalysis interfaces 
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Figure 3 depicts these relationships. The outputs of 
the system-level LSA are boundary conditions for the 
interfaces. This process of interfacing continues during 
the demonstration-validation phase at lower indenture 
levels. During full-scale development the logistics sup¬ 
port analysis record becomes a focal point since it con¬ 
centrates on the collection and .summarization of 
engineering data, which in turn is used by integrated 
logistics support managers for further development of 
management plans. As a further step to addre.ss inter¬ 
face requirements and to increase case of application, 
the tasks are divided into subtasks and oriented toward 
specific functional communities such as training and 

cimnlv 


crease front-end funding for logistics support analysis, 
there are nevertheless obvious practical limits. One 
study, for example, identified over 3,000 possible trade¬ 
offs in aircraft systems. Unquestionably, selectivity iu 
application of LSA at the subtask level is essential. To 
aid the user in this endeavor, therefore, MIL-STD- 
)388'! A includes an appendix on developing a logistics 
support analysis strategy. 

Such a strategy includes .selection and tailoring of 
tasks and subtasks as well a.s the development of re¬ 
quirements—to be specified by the requesting activ¬ 
ity—which support program readiness and support ob¬ 
jectives. This appendix also discusses such major factors 
affecting the LSA process as: 

• The type, nature, and phase of the program. 

• The degree of design freedom. 

• The time and resources available. 

• Experience and historical data. 

• Various procurement considerations, such as 
source selection criteria and weighting, and contractor 
incentives for reliability, maintainability, and readiness. 

In conclusion. Obviously, much high-level altemioi) 
has gone into the revision of MIL--STD-I388. Unlike its 
predecessor, the new standard allows for updates as 
field users provide feedback and as gaps in data systems 
and analysis methods are filled. Still, the revised stan¬ 
dard is only one step in DoD’s implementation of new 
acquisition policy. Moreover, training in its use must be 
ongoing, as must the updating of the logistics support 
analysis record. However, the new standard is undoubt¬ 
edly a major step forward in the evolution of logistics 
support analysis, which itself is a key to the acquisition 
of supportable systems. 
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Logistics 

and the military end game 

By THOMAS V. JONES 

Greater government-industry cooperation and the application of a 
little forward-looking imagination are two keys to reversing the poor 
reliability and maintainability record of our major weapon systems, 













U ne of tlic members of Julius Caesar’s legions 
charged witli the business of supply is alleged to 
have lamented, “l-ogislicians are a sad and embittered 
race of men who arc very much in demand in war and 
who sink resentfuily into obscurity in peace." Two 
thousand years later, however, with the cost of oper¬ 
ating and .supporting major weapon systems exceeding 
that of acquiring them, logisticians can ill afford to sink 
into obscurity. Today, and for as far into the future as 
one can reasonably see, logistics considerations must 
command center stage. 

By logistics considerations I refer not only to such in¬ 
dividual components of readiness as supportability, reli¬ 
ability, engineering, and manpower, but also to the col¬ 
lective whole that is sometimes called the “military end 
game.” This expression implies not only the need for 
high-performance military equipment that will defeat 
the threat, but also the need to design and produce 
equipment that is operationally ready when required 
and capable of sustaining high rates of mission sorties. 

Unfortunately, too many of our current weapon sys¬ 
tems require extraordinarily costly logistics support, 
and even with such support they still are not capable of 
.sustaining their performance during an intense or pro¬ 
longed conflict. The basic problem is that we have not 
focused enough attention on controlling operating and 
support costs at the point of greatest leverage—during 
the research, development, testing, and evaluation 
stages of .systems development. In spite of much talk 
about correcting this problem, there has been little prog¬ 
ress. The Congress, the military services, and the 
defense industry have yet to reach a consensus and im¬ 
plement the policies and procedures required to improve 
significantly the readiness of our sy.stcms and reduce 
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However, only through improvements in reliability 
will our military capability increase substantively and 
affordably. Con.sider, for instance, that if the reliability 
and in-commission rates of aircraft arc doubled—an im¬ 
provement that can be achieved at a fraction of the cost 
of buying twice as many less reliable aircraft—in effect 
the number of aircraft that can be committed to the bat¬ 
tle is also doubled. While the presence of a particular 
level of force is important, it is the persistent application 
of that force that makes the difference between victory 
and defeat. Such persistence is simply impossible if air¬ 
craft are unreliable. 

Further, consider the typical distribution of life cycle 
costs for an aircraft over a 20-year period. Acquisition 
represents approximately 40 percentof total costs, oper¬ 
ations and logistics support more than 50 percent, and 
upgrades and other items the remainder. The U.S, gov¬ 
ernment and the defense industry arc spending billion.s 
on computer-aided design and manufacturing, produc¬ 
tion development techniques, and new manufacturing 
technologies in an effort to stabilize or reduce the cost 
growth of acquisition. But only a fraction of that 
amount is being expended in operations and logistics 
support—the 50 percent that could be reduced by im¬ 
proving the reliability and maintainability of our 
systems and equipment. Lower support costs would 
mean reduced material costs and dramatic savings in 
associated manpower, maintenance equipment, and 
facilities costs. 

The Reagan administration came into office pledging 
that readiness would be a main defense priority, and 
budget estimates show that expenditures for operations 
and maintenance are expected to increa.se 46.2 percent 
from 1982 to 1986. But during that same period, pro- 

ic in ricn 1 tQ S nprccni a d rssearcjl 



ouugLi culi uic iifgoiiateti tn congress, or wnen ine 
Defense Department needs to stretch out its expendi¬ 
tures, funds for readiness are historically the first to go. 

But even greatly increased funds for operations and 
maintenance would not solve the problems of low rales 
of readiness and high life cycle costs. As the Heritage 
Foundation recently noted, increased funding for readi¬ 
ness cannot correct the inherent technological and oper¬ 
ational flaws that produce frightening records of 
unreliability in many of our systems. And industry data 
tend to confirm this conclusion. 

According to Northrop studies, only 28 percent of all 
aircraft failures are induced failures attributable to 
maintenance errors, secondary failures unrelated to 
design, foreign object damage, operation outside of 
design parameters, or handling abuse. The remaining 72 
percent of failures are “equipment-inherent,” the ma¬ 
jority of which are the result of design compromises, 
deficiencies in technology or manufacturing, or im¬ 
proper instructions for maintenance and repair. 

Of course, one must recognize that contractors re¬ 
spond to specifications outlined in Defen.se Department 
requests for proposals and requirements documents, 
which in the past have principally emphasized perform¬ 
ance. Reliability and maintainability have not only been 
underfunded, but more seriously, they have been under- 
appreciated in design and concept formulation. Reli¬ 
ability figures for such current U.S. aircraft as the F-14, 
F-15, and F-16 reflect the subordinate status of support 
considcration.s during these phases. 

The emphasis in designing these fighters in the late 
1960s and early I970.s was primarily on high perform- 


possiuic lor spccinc reimoimy ana maiiiiainauiiuy re¬ 
quirements to be met at the earliest design stage. 

• By investing more money up front in test hardware 
and by applying a strict new testing procedure called 
“test, analyze, and fix” during the design and develop¬ 
ment phase; this new procedure focuses on discovering 
failures early under realistic performance conditions 
and then correcting them. 

• By developing facts and, in turn, plans that are 
based on the application of new technologies and by 
avoiding the use of planning factors based on previous 
weapon systems to project requirements or predict 
results. 

Let’s consider the first of the.se points in greater 
detail. In the preliminary design phase, specifying 
reliability and maintainability as hard requirements, not 
just goals, is imperative. In establishing these require¬ 
ments, wc must use the latest technology to determine 
wiiat is realistically possible and we must decide what 
trade-offs are acceptable in relation to system 
performance. 

The manned space program is a classic example of the 
benefits such an approach can yield. Reliability was 
paramount 20 years ago when President Kennedy estab¬ 
lished the objective of placing a man on the moon. The 
program succeeded because the nation committed itself 
to that goal and made the requisite investment in tech¬ 
nology development early on. Since then, advancing 
technology has led to amazing increases in performance, 
especially in electronics and avionics, but such im¬ 
provements have tended to obscure the additional prog¬ 
ress in reliability and maintainability achieved when 


While the presence of a particular level of force Is important, It is 
the persistent application of that force that makes the difference 
between victory and defeat Such persistence Is simply Impossible 
If aircraft are unreliable. 


ance, with secondary consideration given to reliability 
and maintainability. As a result, the typical mean-flight- 
hours-between-failure rate is less than one hour for the 
F-14, less than three hours for the F-15, and less than 
four for the F-16. When measured against the criterion 
of direct maintcnance-manhours-per-flighl-hour, the 
government’s figures show that these aircraft require 
anywhere from just under 20 to more than 50 hours of 
maintenance for every hour of flight. 

How can better reliability and maintainability be 
achieved? 


these were established as separate objectives. 

Allen Puckett, Chairman and Chief Executive Officer 
of Hughes Aircraft, has formulated “Puckett’s Law’’ 
to describe the impact of advances in microelectronics 
technology on systems design. According to that law, 
technological growth has been so rapid and so profound 
that a designer of electronics equipment can improve a 
specified design each year by a factor of nearly two over 
the previous year; that for a given cost and perform¬ 
ance, weight can be reduced by a factor of two; that for 
a given weight and cost, performance can be increased 
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capability, reliability can be increased by a factor of 
two. 

The Navy and Marine Corps followed this law in their 
efforts to improve system reliability and maintainability 
on the F/A-18 strike fighter. Concerned about the low 
in-commission rates of carrier-based aircraft and the 
high manpower levels required to support them, the 
Navy targeted the reversal of this trend as a primary ob¬ 
jective when it initiated tlie F/A-IS development pro¬ 
gram. The service introduced a .specific, incentive-based 


iciirtuimy aiiu ntaimainaomiy ODjcciivesr 
Consider these data from official Navy reports cover¬ 
ing the period June 1981-May 1982: the F-4J’s rate of 
mean-flight'hours-betwcen-failurcs was 0.9, the A-7E’s 
1.3, the F-I8’s 1.8 (and the latter was still in its early 
demonstration and lest phase). Moreover, the F-18 is 
currently well on its way toward achieving more than 
3.0 hours at maturity. The F-4J’.s direct maintcnance- 
man-hours-per-flighl-hour for this period were 30.9, the 
A-7Li’s 18.8, the F-18’s only 10.3, Again, further im¬ 
provements for the F-18 are expected over time. 


If reliability and maintainability are to receive equal consideration 
up front, as everyone agrees they should, government and Industry 
must together accept responsibility for establishing the pertinent 
facts and trade-offs for each particular system. 


reliability and maintuinability program to help achieve 
results. 

The F/A-18 program is an out.standing example of 
users and producers working together to do things dif¬ 
ferently. In my experience, it was the first program for 
which a military .service and its contractors agreed to 
establish reliability and maintainability as parameters 
equal to performance in the design process. What was 
needed, they determined, was an organized effort, with 
up-front money, to develop aiui test new subsystems at 
the bench level, the subassembly level, and the final 
assembly level. 

General Electric’s r404-400 engine is an exceliem ex¬ 
ample of the success of this effort to greatly improve the 
aircraft’s reliability. From the outset, engineers de¬ 
signed the F404 for mission reliability and ease of main¬ 
tenance; thus it has fewer parts than any other current 
fighter engine. For example, in comparison to the J-79 
engine, which is in the same thrust class, it has 7,700 
fewer parts and wcigljs little more than half as much. As 
a result, the F404, which is more than twice as reliable, 
requires a third less maintenance than the J-79. 

Other sub.sy.slems that are more reliable, such as avi¬ 
onics and electronics, also corroborate Puckett’s Law. 
The radar, for example, has 8,000 fewer parts than that 
of the Navy’s F-4J, yet it is capable of much higher per¬ 
formance and more complex operations. The F-I8's 
avionics junctiocucmperaturcs are 10 degrees centigrade 
cooler than NASA specifications for manned spacecraft 
and 25 degrees centigrade cooler than permissible mili¬ 
tary specifications; the result is a great reduction in the 
heat-induced degradation of reliability. 

How well have these exemplary initiatives and other 
measures succeeded in achieving the F-I8’s demanding 


Northrop sought similar advances in reliability in its 
own F-20 Tigershark, which is company-financed and 
intended for foreign military sales. Thus far, based on 
more than 300 flights, the F-20’s initial mission reli¬ 
ability rate is more than 98 percent and maintenance ex¬ 
penditures arc only half as great as the specified design 
icquircment. 

In addition, Northrop has secured firm contractual 
commitments to reliability from its component sup¬ 
pliers. The subcontract for the F-20’s mission com¬ 
puter, for example, calls for an operational mean-time- 
betwccn-failurc rate of 2,l(X) hours. The head-up 
di.splay, which allows the pilot to peer from the cockpit 
while simultaneously viewing flight and weapons infor¬ 
mation on a transparent panel, has a mean-time- 
between-faiiure guarantee of 3,600 hours. The mean- 
lime-bclween-failure commitments for the radar 
displays and the inertial navigation set are 4,000 and 
2,0(X) hours, respectively. 

The radar is an especially interesting case. Herb 
Kindi, General Manager of General Electric’.s Aircraft 
Equipment Division, testified to the truth of Puckett’s 
Law at the unveiling of the F-20’s radar in late 1982 
when he said, “Not quite 20 years ago, O.E. developed 
the F-lll attack radar. From a functional standpoint, 
the F-111 radar contained about 2,500 active elements. 
The F-20 contains over 15 million active elements, or an 
increase in functionality of 6,000 times. If we had to 
produce the performance of the F-20 radar with 1965 
technology, it would require 500 boxes instead of seven. 
U would weigh 25,000 pounds instead of 270. It would 
consume 300,(XX) watts of power instead of 300. And 
the resulting radar would only have a mean-time- 
bctwecn-failure of 52 minutes instead of the 200 hours 



of tlie F-20’ii radar. Clearly this radar would have been 
impossible 20 years ago.” 

The contractually committed 200-liour mcan-time- 
betwcen-failure rale for the F-20 radar compares to 18 
hours for the F-4E, 125 hours for the F-16, and 106 
hours for the F-I8. Of course, the Tigershark comes 20 
years after the F-4E, eight years after the F-16, and five 
years after the F-18, a clear indication of the technolog¬ 
ical progress made in the last 20 years. 



In achieving these remarkable increases in reliability 
and maintainability, Northrop has relied on the afore¬ 
mentioned testing procedure called “test, analyze, and 
fix,” first used on the F/A-18. The procedure is a 
radical departure from traditional methods, under 
which most equipment testing is done in the laboratory 
under relatively idealized conditions. Such demonstra¬ 
tion tests are deemed successful if the equipment per¬ 
forms up to contractually specified “allowable failure” 
levels. Yet these “allowable failures” can prove very 
costly in terms of spares, repair time, maintenance 
labor, and retrofit changes. 

“Test, analyze, and fix,” on the other hand, is based 
on failure discovery testing, which emphasizes inducing 
equipment failures under the same kinds of realistic 
conditions to which the equipment will be exposed in 
operational use. Wiih no maximum allowable failure 
rates, every failure must be analyzed to determine its 
cause, to apply the proper corrective action, and to 
verify by continued testing that the detected failure has 
been eliminated. 


Based on Norlhrop’s experience, only 35 percent of 
the specific reliability the company is achieving today 
would have been possible under the traditional tc.sling 
approach. We could have achieved an additional 25 per¬ 
cent through greater attention to reliability in design. 
But the remaining 40 percent—the portion that brings 
us to unprecedented levels of reliability and maintain¬ 
ability—could only be reached by using the lest, ana¬ 
lyze, and fix procedure under realistic test conditions. 

The test data also provide a factual basis for planning 
the logistics support and the operations and mainte¬ 
nance costs of the F-20, thereby eliminating the need to 
rely on planning factors, which the military services 
have too often used to try to represent the future. Plan¬ 
ning factors are valuable primarily as a baseline against 
which to test new ideas. But they have little value as 
guidelines for future events, for they tend not to recog¬ 
nize technological advances, except perhaps negatively; 
instead, they (end to carry experience and past mistakes 
into the future. We should not use planning factors 
when considering improvements in in-commission rates 
and maintenance manhours, any more than we do in 
speed, acceleration, and maneuverability considera¬ 
tions. (Can you imagine using a planning factor to 
establish the speed or altiuidc performance of a new air¬ 
craft? By faithfully following planning factors, wc 
might never have exceeded the speed of sound.) 

If reliability and maintainability are to receive equal 
consideration up from, as everyone agrees they should, 
government and industry must together accept respon¬ 
sibility for establishing the pertinent facts and trade-offs 
for each particular system. Together, we must make the 
hardware and procurement decisions and, in particular, 
make the commitment that will allow u.s to achieve the 
desired end game result. If wc do so, we can achieve ma¬ 
jor, even startling, advances in capability. 

The technology to achieve significant improvements 
in weapons operability and logistical supportability 
exists, but we must harness it with forward-looking 
imagination, not backward-looking skepticism. To fail 
to do so is to continue to impose unnecessary con- 
.straints on the defense budget and this nation’s military 
capabilities. 

It is an opportunity we cannot afford to miss. Of/|J 
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An approach 
to developing measures 
of staff productivity 

By FRANK M. SHIPPER 

and 

ROBERTA. SNIFFIN 

What factors affect the quality 
and quantity of work produced 
by an upper-level staff? The authors 
of this article outline one approach 
that yielded some meaningful answers. 


I ronically, although headquarters personnel in the 
Department of Defense establish objectives, work 
standards, and performance measurements for opera¬ 
tional units, until recently few performance criteria have 
existed for upper-echelon staff employees themselves. 
With the passage of the Civil Service Reform Act and 
the advent of the Senior Executive Service and the Merit 
Pay System, however, development of such objectives, 
standards, and measures has become imperative. 
Underscoring the need for these criteria are the initia¬ 
tives DoD has under way to improve productivity, for 
the quality of upper-level staff performance directly and 
significantly affects not only productivity but the long¬ 
term success of an organization as well. 

But what docs management need to know in order to 
assess how well a headquarters staff is performing? 
What factors affect the quality of work accomplished at 
this level? A program carried out at the Naval Material 
Command in 1980-81 provides some answers to these 
questions and illustrates one approach to formulating 
quality assessment criteria for upper-level personnel. 
Given current trends within the labor market, the results 
of this and simiiar programs are likely to play an in¬ 
creasingly prominent role as the nation seeks to boost Its 
productivity. 

Historically, measurement of performance and pro¬ 
ductivity has focused on the blue-collar, profit-oriented, 
industrial segment of the economy. But the nation’s 
economy is changing rapidly. Manufacturing now ac- 
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Figure 1. In devising measures of 
performance among members of a Navy 
staff operation, researchers derived this 
list of thirty deviations from the ideal 
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counts for only 30 percent of the U.S. labor force, clown 
from 65 percent in 1950, while the traditional service 
sector has remained relatively stable at 11 or 12 percent. 
The segment of the work force involved in creating, 
processing, and distributing information, however, 
jumped from 17 percent in 1950 to 55 percent in 1980. 
Though banks, stock markets, insurance companies, 
and educational institutions arc all organizations rich in 
information workers, the fastest growing area within 
this sector is goveriimeiU, which now employs one out 
of every five workers. Since government staffs have 
grown even faster than operational units, adequate, 
valid measures of staff performance and productivity 
are a pressing need in the civil service. 

Staff size has burgeoned as staff and suppoiT work 
have become more critical to the missions of both civil 
and defense agencies. Due to greater technological 
sophistication and more complex governmental rules 
and regulations, the demand for staff functions such as 
legal briefs, environmental impact statements, affirm¬ 
ative action plans, and fiscal reviews has grown for all 
major contracts, programs, and initiatives. With tiic ad¬ 
vent of shared weapon sy.stcms, the need for coordina¬ 
tion among the various line and staff offices across 
commands and services has further enhanced the impor¬ 
tance of staff offices. If today’s high-tcchnology 
military is to be effective, staff and support personnel 
must first do their jobs and do them well. 

T o devise measures of staff performance and pro¬ 
ductivity for the Naval Material Command project, 
program coordinators followed a six-step approach 
based on variance technique. (The basic procedures for 
this approach were developed by Everett E. Adam Jr., 
James C. Hershauer, and William A. Ruch and arc 
described in Measuring the Quality Dimension of Serv¬ 
ice Productivity, National Technical Information Serv¬ 
ice Report Number PB-282-243, U.S. Department of 
Commerce, Washington, DC, 1978.) Project personnel 
first developed a schematic representation of the 
organization and interacting organizations and then 
prepared a flow chart depicting the operational steps for 
satisfying demands under ideal conditions. After identi¬ 
fying deviations from the ideal, they screened the devia¬ 
tions to separate key ones from the trivial. The ap¬ 
proach next called for staff from the organization to 
help formulate measures of the key quality deviations; 
the final step was selection of valid measures by top 
managers from the organization. 

This approach had two principal advantages. The 
study team did not have to derive actual costs on in- 





































nphesis on roactlon, not proactlon 

The flQgroe to which projects assigned are short-term, atypical, anrj reactive rather than preventive 
or directed at undeilyiny causes 

sr unclear iseking 

The degtoo to which tasks assigned by entitles axiemai to the divis'on are ambiguous 

jr unclear guidance 

The degree to wbiclj assignments made by one level to another within the division require 
additional clarification 

ry deedllnea 

1 ho degree to whicti assigned doadiinas are administralivaiy driven and not organizalloneliy 
or lunctioneily appropriate 

tmg priorities 

The degree to which pnoiiiies are In conilici. either for adminlsirativo or functional reasons, 
ar*(l must be resolved 

e for style 

The degree to which rosqonses are rewritten to comply with a mode of expressing thought, 
fashion, mannor, or lono unrelaiod to clarity 

aponaivs aotion (torn support or 
naUng organizations 

The rlegrea to which those orgaftl<ations do not respond to recinesrs for action 

\uBts Inputs from supporting or 
nating organizations 
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unclear, untimely, inept, or Irrelevant 

tivo coordination doioya 
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iquc required that t)ic purpose of services pro- 
clcarly identified rather than stated in broad 
ations sucli as “to serve the fleet.” 
:onsultams Croni the Naval Material Corn- 
productivity Management Office served as pro- 
oidinalons. The headquarters staff unit chat 
red to participate was a division consisting of 
relies and approximately 30 individuals. In per¬ 
ils assigned functions, the staff unit works with 
ficc.s in headquarters, .such as budgeting, per- 
logistics, and acquisition, and also with 
tioiis external to headquarters. 

(id for the division’s .services may be either pro- 
d or unprogranimcd. Programmed demand 
rom the requirements of assigned projects and 
s—periodic reviews of major weapon systems, 
iple. Unprogrammed demand usually takes the 
messages, letters, and phone calls from various 
sources, including higher echelons within hcad- 
, special boards, and operating unit com- 
•. It may be a query concerning the status of a 
problem system or a request to draw up an ac- 
1 to resolve the problem. More than 90 percent 
^ntifiable demands received by the division were 
aniined and required well over 90 percent of the 
irne. 

dJess of the origliiator or type of demand, ideal- 
nit operates as follows. The division receives a 
for service and assigns it as a task either to a 
hin the division or to an individual employee. 

nr* .^r ... I __4i_ 


ing by that group or individual, the division lakes one of 
three courses of action to satisfy the demand. It forms a 
study group, tasks a subordinate or supporting organi¬ 
zation to provide the service, or contracts the service 
out. Division personnel then draft a formal response to 
the demand, forward it for typing, review, and signa¬ 
ture, and send it to the originator. 

Researchers used this model as a starting point for 
determining how operations may deviate from the ideal. 
To identify such deviations, which are critical deter¬ 
minants of staff performance and productivity, re¬ 
searchers used a nominal group brainsiorming process. 
This process, a structured technique for generating 
ideas, develops a larger quantity and better quality of 
ideas than free association brainstorming. On this proj¬ 
ect, it involved a cross section of nine individuals from 
the staff unit in addition to the two program coordi¬ 
nators. The process consists of at least two iterations, 
during wliich participants silently write ideas on their 
own, then list those ideas in round-robin fashion for the 
group on an easily readable medium, and finally clarify 
the ideas listed. 

Deviations represent organizational variances which 
need to be controlled. To focus solely on the quality of 
staff productivity, the process excluded faults in techni¬ 
cal subsystems, such as word processing, from consider¬ 
ation. The Naval Material Command group eventually 
arrived at a list of 30 deviations and ranked them on the 
basis of two criteria: importance to staff work and ef¬ 
fect on quality of staff work (see Figure 1). The coor- 

_u fViocp rnnVint»»; tilt ? ihe follow. 






Figure s. By averaging validation scores across all respondents, researchers were 
able to pinpoint with a strong degree of certainty the measures which merited 
inclusion in a formal measurement system of staff productivity 


OvsremphBSis on raacllon, 
noi prosclfon 


Number of work hours expendert on proactive work 
Total nuinbor of hours worked 
Number of proactive tasks postponed due to reactive tasks 
Total number of proeclive tasks 


Number of tasks assigned to appropriate action officer 
Total number of tasks 

Number of requests to clean up outstanding tickfors 
on Items previously completed and signod 

Number of tasks compteicd 



Number of tasks assigned to appropriate branch 
Totol number of tasks 


Number of tasks requiring follow up events, such es 
meetings or calls, to obtain clarification 

Total number of tasks 


Number of houia spent cianfying tasks 
Total number of hours worked 

Number rrf days to obtain clerlficeilon 
Total number of days to complete task 

Number of completed tasks returnod by orlglnalor with added 
guidance to modify, amplify, or readdress various Issues 

Toiel number of completed tasks 

' Only measures averaging .05 or higher were recommended for inclusion. 


ing questions in selecting key deviations from the 
original list of 30: 

• Was the deviation process-oriented? 

• How frequently did it occur? 

• Of what magnitude was its effect on processing the 
demand? (Coordinators considered both usefulness and 
timeline.ss in assessing magnitude.) 

• What impact did the deviation have on the organi¬ 
zation’s mission? Figure 2 (p. 19) lists the key deviations 
identified. 

A second brainstorming session followed, during 
which program coordinators met with the nine division 
members to discuss how best to measure deviations that 
were most important to the organization and that most 
affected quality. Quality in this context was the degree 
to which the product or service either conformed to a set 
of predetermined standards or was acceptable to the 
next higher echelon. This session yielded 156 ideas for 
developing measurements, and the coordinators used 
these ideas to formulate 94 ratio measures. The meas¬ 


ures in turn became the basis for a validation question¬ 
naire. 

The purpose of the questionnaire was to ascertain the 
degree to which the measures were applicable to a devia¬ 
tion and the degree to which the rater felt certain about 
that applicability. For the deviation “Overemphasis on 
reaction, not proaction,” for example, the two ratios 
were “Number of tasks initiated by headquarters-man¬ 
aged programs-to-total number of tasks” and “Number 
of reactive tasks-io-total number of tasks.” The ques¬ 
tionnaire asked respondents to complete two statements 
about each ratio: “1 believe this measure for this devia¬ 
tion is: poor, satisfactory, or good”; and “1 feel that 
my degree of certainty is: very strong, strong, or moder¬ 
ate.” Program personnel submitted the validation ques¬ 
tionnaire to the division director, the deputy division 
director, and all branch heads. 

The scales applied in order to obtain a validation 
score for each measure were, for the “belief in 
measure” response, poor (- 0.8), satisfactory (0.1), and 





good (1.0), and for the “degree of certainty” le.spon.sc, 
very strong (0.9), strong (0.5), and moderate (0.1). (The 
scales selected reflect the cio.scr correlation between the 
“belief in measure” rc.sponse and the eoncept of validi¬ 
ty.) Multiplying the score for the first response by the 
score for the .secoiid yielded a validation score for caeh 
measure. Tliosc score.s ranged from a low of -0.72 
(-0.8 for poor belief times 0.9 for a very strong degree 
of certainly) lo a high of i- 0.9 (1.0 for good belief limes 
0.9 for a very strong degree of certainty). 

By averaging validntioii scores acro.ss all respondents 
whocvalnalcd a particiilnr measure, researclicrsderived 
a group validation .seore for that measure. The program 
coordinators recommended only measures averaging 
+ 0.05 or higher for inclusion in n measurement system. 
That cutoff point rcricctcd at least a satisfactory belief 
in the measnre with a strong degree of certainty. Figure 
3 lists the quality measures of staff productivity that 
survived (his cutofr, in descending order of validation 
rating, for the first two key deviations. The range of 
scores under a deviation reflects the rankings obtained 
from the validnlioii group of managers. That group 
considered a total of 29 quality measures valid. 

T hrough follow-up tiUerviews with both manage¬ 
ment and staff, re.scarchers assessed the immediate 
benefits of tlic measures development process to the 
participating organization. Highliglils of those benefits, 
reported independently by the two groups, included the 
following. 

Participants agreed that the project provided a forum 
for constructive interchange of ideas, thereby opening 
communication channels and affording a vehicle for 
bringing problems to the attention of top management. 
Division personnel considered this benefit particularly 
important because mniiagcmciu of the organization had 
changed recently, but due lo the pres.s of everyday busi¬ 
ness, management had not been able to do a systematic 
study of organizational needs. Also, exposure of 
branch-level personnel to llie experiences of other 
branches in the division helped broaden the perspective 
of the participants. 

in addition, the process demonstrated the steps in¬ 
volved and hindrances encountered in executing 
assignments. Given the constantly changing demands of 
a largely unprogranuned workload, no one had previ¬ 
ously tried to rationalize the process. This study 
highlighted recurring stumbling blocks, regardless of 
the request or branch involved, and thus enabled man¬ 
agement to remove soiite of the obstacles to speedier 
accomplishment. 

Stronger group identity was another benefit. Up until 
the lime of the study, branches only infrequently inter¬ 


acted with one another or collaborated on projects, 
because the nature of their duties rarely required such 
working relationships. The physical location of the 
branches on different floors of a large office complex 
had further hindered formation of a division identity. 

The project also established a baseline for defining in¬ 
dividual job requirements and performance goals more 
precisely. Before the study, top management's primary 
criterion in assessing performance had been timely ac¬ 
complishment of assigned projects. The project gave 
inanngcmem more than 30 measures to use in develop¬ 
ing the individual staff objectives that a new perform¬ 
ance appraisal system required. 

finally, the pilot piogram proved the feasibility of 
developing measures of the quality of staff productivity. 
Although developed for one division, the measures ap¬ 
pear, after preliminary examination, to have applicabili¬ 
ty to other organizations. Their appropriateness and 
validity williin any one or across multiple staff units, 
however, need further investigation and testing. The 
final determination of which productivity measures are 
both applicable and feasible will have lo occur at the 
organizational level at which they are being used. This 
seep will ensure that the measures selected arc not only 
appropriate but that the organizations are committed to 
the measures as well. DJVIJ 
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By JOHN T. WARNER 


Although economists and defense analysts agree on the need 
for effective military compensation policy, 
they often differ on the best means to achieve that end. 




O ne infrequently discussed, bui very signifi¬ 
cant, factor dttectly affecting military com- 
pensaiion policy is the effect of the variance in 
perspective of the individual analysts, economists, 
and military personnel who work in this critical 
area.' Having spent the last seven years as a 
defense manpower analyst, I have concluded that 
economists view compensation issues quite dif¬ 
ferently from everyone else. 

This article considers the approach that econ¬ 
omists take in dealing with the following major 
military compensation issues: the yearly pay 
adjustment mechanism, the mix between basic 
military compensation and various discretionary 
items, the mix of enlistment incentives, and the mix 
between active-duty pay and retirement benefits. 
Because economists alone do not determine com¬ 
pensation policy, the article sets their thinking 
within the context of arguments advanced by ana¬ 
lysts from other fields and discusses external influ¬ 
ences that also temper decisions on military com¬ 
pensation. 

Four primary characteristics seem to distinguish 
the economic approach to military compensation 
issues. The first, largely a concern for efficiency, 

' Richard V. L. Cooper, in "Mili/ary Compensalhn 
Policy,” discusses many of (he issues raised here in con¬ 
siderably greater detail. Complete documentation for this and 
other citaHons and quotations not specifically or fully foot- 
notef wi hfi fnun/l in I tfi rpfpi-flurpc nn n. 79. 


holds that the goal of manpower managers should 
be to determine which set of compensation and 
personnel policies will yield the desired force at the 
least cost. This concern contrasts with those of 
many others who tend to weigh more heavily such 
considerations as equity or fairness. 

The second characteristic is a belief that people 
respond to incentives; specifically, higher military 
pay increases supply while lower pay reduces it. 
Numerous studies confirm this proposition.^ In 
fact, these studies have found that enlistment sup¬ 
ply changes by 10 to 15 percent~and retention 
responses by as much as 30 percent—for each 10 
percent change in military pay. Yet, despite this 
clear evidence that accession and retention supplies 
are quite sensitive to pay, policymakers frequently 
make decisions about military compensation on the 
implicit assumption that their actions will not 
affect supply. 

This is not to argue that pay is all that matters, as 
economists are frequently misinterpreted as saying. 
Recent research has shown, for example, that non- 
pecuniary factors such as the extent of sea duty and 
the frequency and duration of family separations 

* See the initial eniis/ment supply studies by Richard L. 
Fernandez, David W. Grissmer, and Lawrence Goldberg and 
the reenlistment supply studies by Winston K. Chow and 
Michael J. Potich, John H. Enns, Samuel D. Kleinman and 
William E. Shughart, David Rodney ei al., and John T. 

arner and allhew S. Goldberg. 










stgniticantly atrcct retention decisions. Indeed, 
many policymakers prefer improvements in these 
factors over adjustments in pay as a means of 
bolstering recruiting and retention. But to an 
economist, the important question is what mix of 
pay and nonpecuitiary enhancements will provide 
the desired force at-least cost. 

The third characteristic of the economic ap- 
proacii recognizes that people have different pref¬ 
erences for various consumer goods and services. 
This diversity implies that the compensation system 
should rely primarily on cash incentives. They will 
be more efficient than noncash incentives, unless 
most personnel value the latter at least at the cost 
of supplying them or unless tlic government has a 
true cost advantage over the private sector in sup¬ 
plying the nonca.sh incentive, as it docs, for exam¬ 
ple, in providing medical care for dependents. 
(Since the government already maintains a large 
medical system for contingency purposes, it can 
offer some medical services for dependents at low 
cost.) The issue of diversity of preferences leads 
economists to question the efficiency of many ele- 
tnems of the military compensation system, which 
relies heavily on noncash benefits.‘ 

The fourth characteristic, which is perhaps most 
fundamental to the economic approach to military 
compensation issues. Is that personnel prefer cur¬ 
rent dollars to future dollars. Two recent studies 
show that this preference for current dollars is 
greatest among young personnel. One study done 
by Harry J. Gilman for the Center for Naval 
Analyses and another by James Heckman estimate 
that young personnel have yearly discount rates 
exceeding 15 percent. In other words, they would 
prefer $1 of compensation today to any amount 
less than $1.15 next year. This proposition guides 
economists’ thinking about a number of compen¬ 
sation issues, particularly the structure of the 
bonus and retirement systems. Its influence and 
that of the other three primary characteristics will 
be evident in the discussion of specific competisa- 


* See iViusion K. Chow ami Michael J. Poffeh, “Models of 
the Firsl-Tenn Relenlion Decision, ’’ and John T. Waniei and 
Matthew S. Goldberg, “Tlie Influence of Non-Pecuniary Fac¬ 
tors on Labor Supply” and "The Delemuinmis of Navy First ■ 
Term Retention Behavior in the A i'F Era ." 

* See (he Final Report of the Prcsideni’s Commission on 
Military Compensation, pp. lOf-lIO. 


tion issues mat toiiows. 

By law, military pay is to be adjusted yearly, 
along with the pay of federal general-schedule 
employees, based on the results of the Profes¬ 
sional, Administrative, Technical, and Clerical 
Survey. Although the intent of this process is to 
maintain a stable level of military pay relative to 
civilian pay, in practice the adjustment process has 
not worked. Faced with mounting budget deficits 
in the latter half of the 1970s, Congress frequently 
capped the federal pay raises below the level 
targeted by the survey. As a result, federal civilian 
and military wages increased less than was needed 
to maintain comparability with the private sector. 
Military pay fell further relative to civilian pay for 
other reasons as well, including reallocations from 
basic pay to allowances, a substantial reduction in 
first-term rcenlisiment bonuses, erosion of the 
value of fixed compensation items, and elimination 
of thcGi Bill. 

The substantial decline in military accession sup¬ 
ply and career retention that occurred between 
1976 and 1979 was no doubt due in part to these 
changes. By contrast, the sizable increase in acces¬ 
sion supply and career retention between 1980 and 
1982 was due in part to the fact that Congress 
suspended the link between federal civilian and 
military raises. Instead, it voted the military two 
significantly larger increases aimed at restoring the 
relative pay level that existed in the mid-1970s. 

Moreover, as was noted at the Center for Naval 
Analyses Manpower Conference in June 1982, not 
all pay caps were the fault of Congress. Before 
1980, DoD and the services had very little capabil¬ 
ity to forecast how force structures were likely to 
evolve under alternative pay scenarios; as a result, 
they were not able to articulate what impact pay 
caps and other pay reductions would have. Fortu¬ 
nately, several recently developed models have 
significantly enhanced the ability to project such 
impacts.’ 

But even improved forecasting tools will not 
obviate the need to reduce political influence over 
the military pay adjustment process if we are to 
avoid the large fluctuations in recruiting and reten¬ 
tion that occurred during the early part of the all- 

’ See Glen Goiz amt John McCaft, "Estimating Military 
Personnel Retention Roles,’’ and John T. Warner. “Alter¬ 
native Military Retirement Systems. ’’ 


volunteer force era. While it would be naive to 
think this influence can be eliminated, given the 
routine pressures on Congress, an independent 
military pay board could perhaps minimize its 
effects. Such a board, which the Defense Man¬ 
power Commission proposed in 1976, could track 
compen.sation and retention trends and recom¬ 
mend to Congress the form and level of yearly pay 
raises. 

An independent board might also be able to 
address other deficiencies in the current pay adjust¬ 
ment mechanism, in particular those relating to the 
Professional, Administrative, Technical, and 
Clerical Survey. Due to several problems inherent 
in the survey, even annual military pay raises 
granted in strict accordance with its findings would 
probably be inadequate to maintain comparability. 
As Christopher Jehn reported in a study done at 
the Center for Naval Analyses, the survey is not 
representative of the jobs performed by most 
enlisted personnel and many officers. According to 
the study, any comparability of wage growth 
among private-sector and military jobs most com¬ 
parable to one another would only be happen¬ 
stance. 

Another problem in using the survey is that it 
does not adjust for developing trend biases. The 
composition of the civilian labor force with regard 
to age, sex, and race, for example, has changed 
dramatically in the last 10 years; the labor force is 
younger and has a larger fraction of women and 
minorities. Since these groups tend to have lowcr- 
than-average earnings, a survey of private-sector 
wages that docs not control for the changing com¬ 
position of the labor force will show .slower wage 
growth than each member of the civilian labor 
force is actually experiencing. 

Because the survey is based on the wages of 
employed workers, a related bias tends to impart a 
pro-cyclical bent to the wage changes needed to 
maintain comparability. Since lower-wage workers 
are more frequently laid off in a cyclical downturn, 
the survey typically shows more wage growth dur¬ 
ing a recession than has actually occurred. By con¬ 
trast, employment increases in an improving econ¬ 
omy are disproportionately greater among lower- 
wage workers and bias the rate of wage growth 
downward. Thus, the survey tends to overstate 
wage increases needed to maintain comparability 


during cyclical downturns (FY 1974 and FY 1975, 
for example), but understates the increases re¬ 
quired during expansionary periods (for example, 
FY 1976 through FY 1980). As a re.sult, com¬ 
parability increases based on the survey, even when 
granted, are likely to lead to cyclical fluctuations in 
recruiting and retention. The only solution to these 
problems is developing a better index. 

Mixing basic and discretionary items 

Some economists believe that even if a belter 
index linking military and civilian pay were 
devised, recruiting and retention problems would 
remain. They argue that occupational imbalances 
would still exist because the military uses a single 
pay table for ail occupations, and the services 
either lack or fail to utilize fully the discretionary 
items of compensation available to eliminate im¬ 
balances. Mote than 90 percent of military com¬ 
pensation is in the form of nondiscretionary items, 
including basic pay and allowances, retirement 
benefits, and other entitlements. Though recnlisi- 
ment bonuses and other discretionary items arc a 
larger fraction of total compensation in the Navy 
than in the other services, such items made up only 
about 10 percent of outlays for personnel in FY 
1981. 

Failure to compensate according to occupation is 
an outgrowth of a philosophy that stresses equal 
pay for equal responsibility. This philosophy holds 
that pay should vary by rank and experience, not 
by occupation; it views as unfair the notion that 
personnel of similar rank and experience should 
receive different pay just because they arc in dif¬ 
ferent jobs. Its proponents also contend that too 
much variation in compensation is undesirable 
because it leads to lower performance and to 
morale problems, at least among those in the 
lesser-paid occupations. A corollary to this 
philosophy is that general pay raises must be used 
to solve recruiting and retention problems. 

Economists object to the inefficiency of such an 
approach. Because supply and demand conditions 
vary considerably across occupations, at a given 
pay level some occupations may be experiencing 
shortages, while others are experiencing surpluses. 
General pay raises arc therefore costly solutions to 
shortages that exist in only some occupations. 



bonuses, and greater reliance on spectal and incen¬ 
tive pays, they nonetheless disagree considerably 
over which options to increase most. 

Many economists prefer expanding the use of 
reenlistment bonuse.s because they arc the most 
flexible of the options available and need only be 
paid at career points where retention is a problem. 
Moreover, unlike general pay raises, bonuses mini¬ 
mize the superfluous money or “rents,” in the 
economist’s jargon, paid to those who would have 
stayed without a pay raise. 

Most economists also favor lump-sum bonu.scs, 
which DoD instituted in FY 1979, over installment 
bonuses because, given the non-zero, real discount 
rates referred to earlier, the former have greater 
impact on retention. In addition, since bonuses are 
now based on paygrade at reenlistment, inflation 
reduces the real value of future, fixed installments 
and hence their retention effect as well.® For this 
reason, economists recently opposed a policy 
change to award bonuses half in lump-sum and 
half in installments. 

Although expanding the use of bonuses is a 
simple remedy with much merit, several arguments 
have been advanced against this approach. For 
example, bonuses—especially lump-.sum bonuses— 
are not a highly visible element of compensation; 
surveys show that personnel tend to forget about 
their bonuses when asked about their compensa¬ 
tion level. Also, there is the somewhat paternalistic 
fear that most lump-sum bonus recipients will 
squander the money on a new car and then spend 
the next several years starving and regretting that 
they rcenlistcd; this argument suggests that lump¬ 
sum bonuses may have a detrimental effect on 
subsequent job performance. Another problem is 
recoupment of bonus payments from those who 
fail to complete their obligations, although loss 
rates from such pcr.sonncl are admittedly quite low. 

One way to alleviate these problems is to incor¬ 
porate bonuses into the recipient’s monthly pay 
cheek and base each payment on the individual’s 

® Sec Sieve Cylke el ai, "EsHmaiion of /he Personal Dis- 
couiil Rate from Military Reenlistment Decisions, ” and John 
T. Warner and Matthew 5. Goldberg, "The Determinants of 
Navy First-Term Retention Behavior in the AVF Era,” for 
some recent empirical evidence on the differentia! effect of 
tump-sum bonuses. 


even etimmate, tne citeci ot iniiation on tixcd 
installment payments, while at the same time In¬ 
creasing the incentive for personnel to perform and 
advance. 

Another major problem with the bonus program 
is that when the cap on bonus payments is effec¬ 
tive, it induces personnel to reenlist for shorter 
periods. Even with the recent increase in these 
caps, personnel in occupations carrying more than 
a level-3 standard reenlistment bonus multiple may 
receive the maximum bonus for only a three- or 
four-year reenlistment. In a 1982 study of Navy 
first-term retention behavior, Matthew Goldberg 
and I found that these caps have had a substantial 
detrimental effect on the length of rccnlistmetu in 
the Navy. DoD should eliminate the caps and 
revise the bonus program so that it is essentially a 
system of multiple pay tables for those lengih-of- 
service cells in which bonuses arc awarded.’ 

Speciai and incentive pays 

In addition to introducing more flexibility into 
the compensation system, the major argument for 
greater reliance on special and incentive pays is that 
they offer inducements that bonuses do not. 
Bonuses, for example, provide no extra incentive 
for personnel to accept less desirable assignments 
or to perform and advance as would a well-struc¬ 
tured system of incentive pays. Special pays like sea 
pay encourage personnel to accept more arduous 
assignments. Indeed, the Navy has experienced 
significant increases in voluntary extensions to sea 
duty in the wake of the new .sea and submarine pay 
rates. The recent sea pay increase is especially im¬ 
portant because voluntary extensions to sea duty, 
coupled with the higher retention brought about by 
sea pay, may prove to be the least costly way o f im¬ 
proving ship manning. 

The primary argument against increasing the use 
of special and incentive pays is that, unlike 
bonuses, they are eniiilemenis that cannot be 
reduced if retention gets too high. Yet occupations 

’ An alternative to expanded use of reenlistment bonuses Is 
mutiiple pay tables, wherein each occupation could have a 
separate pay table and the table could he adjusted as supply 
and demand conditions dictate. See Martin Binkin and Irene 
Kyriakopouios, Paying the Modern Military,/oro discussion. 
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that would benefit the most from higher special 
pays arc already high-bonus occupations. There¬ 
fore, any tendency for retention to rise too much in 
thc.se categories could be offset by reducing 
bonuses. 

The Gl Bill 

Educational incentives are in-kind benefits that 
appear to influence recruiting significantly. Con¬ 
gress eliminated the GI Bill, perhaps the most well- 
known educational benefit, in December 1977 and 
replaced it with the much less attractive Veterans 
Educational Assistance Program. Although some 
politicians and DoD officials predicted that the 
changeover would have little impact on recruiting, 
a recent study of enlistment supply by Larry 
Goldberg estimates that this one program change 
reduced high-quality accessions by 15 percent 
between FY 1977 and FY 1980. 

Yhis experience with the GI Bill raises a whole set 
of important policy issues. What is the appropriate 
mix of first-term pay, enlistment bonuses, and 
educational incentives? Should we return to the Gl 
Bill? What is the appropriate mix of compensation 


incentives versus extra recruiting resources? Find¬ 
ing answers to these questions depends crucially on 
the desired quality mix of accessions and on other 
coti.dderatlon.s such as the spillover benefits of 
educational expenditures and the benefit of a 
socially more representative force. 

Charles Moskos and other supporters of a return 
to the Gl Bill believe that its elimination and the 
subsequent emphasis on up-front cash incentives 
such as higher pay and enlistment bonuses were 
mistakes. They believe that high mental group per¬ 
sonnel are much more responsive to changes in 
educational incentives than to shifts in active-duty 
pay. The argument favoring a return to the GI Bill 
implicitly assumes that the services lack high- 
quality accessions and that the Gl Bill is the only 
mechanism, short of a return to the draft, that will 
induce such individuals to enlist. GI Bill supporters 
also stress its benefits to .society in general— 
socially more representative force (a high propor¬ 
tion of upper mental group accessions are white) 
and greater human capital formation. Recent re¬ 
cruiting experience does indicate a need to temper 
these arguments somewhat; yet, as the economy 
improves, the problem of shortages of high quality 
recruits will no doubt reappear. 

Most economists view the GI Bill as an expensive 
enlistment incentive and argue that the same acces¬ 
sion mix, or an equally effective alternative, can be 
had at less cost by using other policy tools. 
Whereas GI Bill entitlements accrue to all enlistees, 
the recruiting tools favored by economists (enlist¬ 
ment bonuses, for example) can be targeted to 
occupations in which shortages exist. Moreover, 
young people discount prospective GI Bill benefits 
so highly, according to economists, that smaller 
up-front cash benefits offer the same enlistment in¬ 
centive as do more generous but deferred educa¬ 
tional benefits. Another drawback is that the avail¬ 
ability of GI Bill benefits actually induces many 
experienced personnel to leave, including indi¬ 
viduals whose initial motives for enlisting were 
unrelated to those benefits. 

At this point, the weight of evidence, at least in 
terms of cost, is on the side of the economists. 
Larry Goldberg, in his study of enlistment supply* 
calculates that a new GI Bill would cost aboirt $2 
billion per year, or about $100,000 per additional 
accession. A marginal accession acquired through 
enlistment bonuses would cost only about $ 25,000 




native recruumg tools are cieariy mucn cneaper 
than llie GI Bill, their costs would probably rise 
quickly with more widespread use. 

A cogent argiiincni against returning to the GI 
Bill is that it does not focus resources on the most 
severe problems. If careerist retention rather than 
initial accession supply is in fact the major man¬ 
power problem, the $2 billion in costs associated 
with a new GI Bill would be much better spent on 
careerist compensation items such as veenlisiment 
bonuses. Currently, the services spend less than $1 
billion per year on rcenlistmeni bonuses. 

Less tangible factors, such as the general social 
benefits of a GI Bill, may counter cost considera¬ 
tions such as these. RigiUnow, however, we do not 
know whether these spillover benefits are sufficient 
to outweigh the cost difference between the GI Bill 
and other, Ic.ss costly recruiting incentives. 

Retirement benefits 

The military retirement system, which offers an 
immediate, lifetime annuity to those who complete 
20 years of .service, is the focal point of the total 
compensation system. It shapes the whole pattern 
of career rctentioti rates, which start out low for 
younger personnel, rise to almost 100 percent 
among mid-length careerists, and then fall very 
sharply among those eligible for retirement bene¬ 
fits. The actuarial cost of the system—the amount 
that must be set aside yearly to fund accruing 
retirement liabilities—is nearly 40 percent of 
outlays for basic pay. 

On the surface, the retirement system appears 
grossly inefficient. Because young people discount 
future dollars so highly, the current system offers 
them less incentive to remain in the service than 
would a systetn with lower retirement benefits and 
more activc-diuy pay. It also provides very little 
retention incentive for those who complete 20 years 
of service, as the very low retention rates beyond 
that point indicate. Many analysts believe that 
restructuring the retirement system to increase 
retention among both younger and older personnel 
(but at the expense of lower retention among mid¬ 
length careerists) would provide a force as capable 
as today’s at a significantly lower cost. The retire¬ 
ment proposal advanced by the President’s 
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alter reviewing tne commission s proposal would 
have precisely such an effect on career retention 
patterns and force profiles.* In fact, estimated ac¬ 
crual costs for these plans arc more than 25 percent 
lower than those for the current system. 

Though restructuring the retirement system may 
seem attractive, caution is in order for several 
reasons: 

• Since most current activc-duiy personnel 
would probably be covered by a grandfather 
clause, any savings achieved under a new system 
would not be realized for 20 years. Indeed, the two 
proposals just discussed would add over $1 billion 
per year to near-term outlays. 

• While the current system at least buys a very 
stable mid-length career force, reallocating retire¬ 
ment resources to active-duty pay would expose 
even more of the total compensation package to 
political forces and thus make the compensation 
base needed to sustain an adequate career force 
more vulnerable. 

• We do not yet know which mix of current and 
deferred benefits will most enhance productivity. 
Because retirement benefits are deferred and be¬ 
cause continued good job performance is required 
to become eligible for retirement, the existing 
system may in fact provide a stronger inducement 
to productivity than would a system with more up¬ 
front compensation. 

Congress has already enacted several piecemeal 
changes to the retirement system that may result in 
substantial long-term savings. These recent revi¬ 
sions include basing benefits on an individual’s 
high-three-year average basic pay rather than on 
terminal basic pay and indexing benefits at only 
half the inflation rate until age 62. While not alter¬ 
ing the basic structure of the retirement system, 
such modifications reduce the fraction of total 
compensation going to retirement benefits, and the 
attendant savings allow some increases to active- 
duty pay. It remains to be seen whether these in¬ 
creases materialize or whether the fears of those 
warning against any change to the current system 
prove true instead. 

By concentrating on the differences in thinking 

® See John T. Warner, "AUernalive Military Retirement 
Systems,” for a discussion of these plans and an estimate of 
their effect on retention patterns. 
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Hazardous waste 





By YEARN H. CHOI 
and 

LIEUTENANT COLONEL PETER S. DALEY, USAF 

DoD's aggressive hazardous waste management policy is producing 
a cleaner, safer environment and conserving resources as well. 


F or years, the United States and other industrialized 
nations treated industrial wastes in a rather casual, 
routine manner. This approach led to numerous 
environmental problems, some of which—Love Canal 
in New York, for example, and the Valley of Drum.s in 
Kentucky—seriously threatened public health and 
safety. To correct these problems and to prevent similar 
situations from recurring, federal, state, and local 
governments have imposed strict controls on the 
cleanup, handling, transport, and disposal of hazardous 
wastes. The Department of Defense is keenly aware of 
its responsibilities in this area and has inaugurated 
major programs, preventive as well as corrective, todeal 
with the hazards posed by industrial waste. 

Guiding DoD efforts is a comprehensive hazardous 
waste management policy. As explained below, to 
implement that policy, the department has set up an 
installation restoration program which encompasses 
identification, control, and cleanup of inactive or aban¬ 
doned disposal sites and has established several other 
programs to manage hazardous waste from current and 
future operations. Research and development initiatives 
are under way as well. 

The magnitude of the problem is great. In 1981, for 
example, DoD accounted for approximately 92,000 of 
the 57 million metric tons of hazardous wastes that the 

' General Accouniitig Office, Hazardous Waste Facilities 
with Interim Status may be Endangering' Public Health and the 
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United States generated that year.' DoD wastes are by¬ 
products of its operations and manufacturing processes, 
especially the manufacture of explosives and propel¬ 
lants, and of the high technology required for special¬ 
ized military applications. 

Most DoD waste streams are like those produced in 
the civilian sector because the processes or operations 
involved are similar. Industrial operations common to 
both include metal finishing, degreasing, painting and 
stripping, aircraft repair, fuel storage and supply, and 
pest control. Among the hazardous by-products of such 
activities arc acids, heavy metals, caustics, solvents, 
paint strippers and thinners, resin, beryllium, fluores¬ 
cent dye, waste pesticides, and various kinds of sedi¬ 
ment and sludge. 

In addition, each year the Defense Department pur¬ 
chases more than 50,000 hazardous material line items 
such as paint removers, pesticides, adhesives, fuels, pro¬ 
pellants, and industrial solvents. Both the Resource 
Conservation and Recovery Act of 1976 and the Toxic 
Substances Control Act of 1976 mandate a cradle-to- 
grave chemical waste management program for these 
substances. DoD has such a program. 

Policy 

DoD policy on hazardous wastes is to comply with all 
applicable federal and state laws and with the more than 
3 000 local laws reeulations, and standards. The major 




Figure 1. Significant DoD policies regarding hazardous waste management 


OoO metructlon 6030.6, "Uazardoiis material information 
ayatom," January 26,1978 

Establishes a DoD hazardous mniertal data hnnk to assist pnrsoiinol In clevolopfng (trocedures to 
pfovont mishaps In the handling, storage, use, transponatlon, and disposal of hazairioiis rnatorinis; 
assessing the hazard of materials encouniererJ In DoD work pieces; enddovolopltrgonvlronmonialiy 
acceptable disposal practices. 

OoD Memorandum (Interim guidance), "Dll recycling and 
reuae policy," June 4. 1979. 

Provides guirlance on reclametion, recycling, and sale or procuremoni of lubricating oils, both 
crankcase and industrial. 

Defense Environrrentol Quality Program Policy 
Memofftf>dum (DEQPPM) No. 80 5, "OoD hazardous 
material disposal." May 13,1980 

Issues policy and implementation guidance to the military dopertmonts arid Ihn Defense Logistics 
Agency concerning onvironmontally acceptable hazardous materinls disposal procodiiros. 

DEDPPM No. 80-7, "OoO hazardous and aolid waste 
management committee," May 13, 1980 

Expends iho scope of the committee's responsibilities by including tliu coordination of the DoD 
program for managing and diSfiosing of hazardous wasto. 

DEOPPM No. 80-8. "RCRA hazardous waste managamem 
ragulailons." October 21,1960 

Directs the services and OLA to implement such regulations undor ihn Resource Consorvallon and 
Recovery Act; requires, wherever feasible, reducing, reusing, reclaiming, or recycling tutznrdous 
waste generated: Invests responsibility for local RCRA compllanco with Installation cornmnndcr. 

DEQPPM No. 80-9, "OoO mor^agemeot of polychlorlr^atod 
biphenyls (PCBs) and PC8 items," November 10,1980 

Directs ell DetO doparlrttertts and agottcie.s to comply luUy with Enviroumontol Protnctlon Agency 
regulallons lor ibo handling, storage, marking, and disposal ol PCOs and PCO itorns 

DEQPPM No. 81.3. "OoD hazardous materia! disposal." 
June 15, 1981 

Issues DoO policy on spill residue cleanup and conforming storage. 

OoO 01re.cttve 6050.6, "Storaga and dispoaal of. 
non-DoD-owned hazardous or toxlo materials on DoD 
InSiellatlons," August 24, i98t 

Limits tho use of OoO Insiallatlons for Ihe storage or disposal of non-OoD-ownod toxic or hazardous 
melarfals. 

DEQPPM' No. 81-5, "DoO Inslallatlon.Rastarollon 
Program," Oecombor 11,1981 . . . . 

Issues policy for identifying and fully evoluatingsuspeciorlprobiernsossociatudwith past hazardous 
material disposal sites on OoD (acuities, controlling Iho migration of hazardous contamination from 
sucii facilities, and controlling hazards to health or welfare that rosullod from those pest Ofierotions. 


noied above, is the Comprehensive Environmental 
Response, Compensation, and Liability Act. DoD, like 
other federal agencies, also complies with tiic environ¬ 
mental requiremeiils outlined in Executive Order 12088 
of October 13, 1978.’ 

The Office of the Secretary of Defease develops 
policy and monitors the Army, Navy, Air Force, and 
defense agencies’ environmental programs. Of neces¬ 
sity, however, installations have fundamental respon¬ 
sibility for managing hazardous waste. Installations are 
most knowledgeable about the many site-specific fac¬ 
tors to be considered and most familiar with the multi¬ 
tude of state and local regulations. 

On October 21, 1980, the Defense Department estab- 
lislicd the following waste management objectives:’ 

’ “Federal Compliance wllh Pollulion Conirol Standard, ” 
Preaideiilial Docuwenis, Federal Register, vol. 43, no. 201, 
October 17. 1978, pp. 47707-47709. 

’ Defense Envlronnieniul Quality Program Policy Memo- 
runrlum. Drin pi- 2 . 1980. vj bieef R M Hazardous Was e 


• To limit the generation of hazardou.s waste by 
carefully selecting raw materials and by using opera¬ 
tional procedures that are ciivironmcntally attractive yet 
fiscally competitive. 

•To reutilize, reclaim, or recycle rcsourcc.s where 
practical and thus conserve total raw materials used. 

• To assure that all options for reuse and recovery are 
thoroughly explored before discarding material. 

• To dispose of hazardous waste in an environmen¬ 
tally acceptable manner. 

• To implement within DoD the hazardous waste 
management regulations that the Environmental Pro¬ 
tection Agency published under subtitle C of the 
Resource Conservation and Recovery Act or those 
regulations that states enact under EPA authorization. 

• To consider all unused hazardous materials as not 
regulated under the Resource Conservation and Recov¬ 
ery Act until a decision is made to discard them. 

• To ensure that all used hazardous materials are 
safely handled, accounted for, and controlled by inter- 

















EPA has set I'orth similar objectives,‘ and both agen¬ 
cies cmpliasize that hazardous waste management 
begins before waste is actually produced, that is, by 
reducing the volume of waste generated in the first 
place. Only then should managers turn to in-process 
alternatives—recycling and reuse, segregation and con¬ 
centration, material eNcliangc, treatment, and destruc¬ 
tion—and, as a last resort, disposal. Figure 1 sum¬ 
marizes significant DoD policy statements on hazardous 
waste managcmcnl. 

The secretary of defense also has responsibility, as 
delegated by the president, for managing releases from 
DoD facilities and vessels.’ That responsibility includes: 

• Response action, that is, removal and remedial 
action. 

• Investigation, monitoring, survey, and testing. 

• Such planning, legal, fiscal, economic, engineering, 
architectural, and other studies or investigations as arc 
necessary for response actions, cost recovery, and 
enforcenicnt of the provisions of the Comprehensive 
Etiviroiirnental Response, Compensation, and Liability 
Act. 

Tlie secretary of defense has assigned these duties to 
the secretaries of the Army, Navy, and Air Force, who 
coordinate DoD’s program closely with both EPA head¬ 
quarters and regional personnel of the Environmental 
Protection Agency. Regional EPA personnel join DoD 
program managers in periodic visits to and inspections 
of DoD facilities and arc kept informed about progress 
at individual installations. 

Installation restoration program 

A major vehicle for implementing DoD’s hazardous 
waste management policy is its installation restoration 
program. On November 20, 1981, the assistant secretary 
of defense (manpower, reserve affairs and logistics) 
formally designated that program as DoD’s “Super- 
fund” program. Its objectives are as follows: 

• To Identify and evaluate past hazardous material 
disposal sites on DoD facilities and to control con¬ 
tamination migration that presents a hazard to health or 
welfare. 

• To review and decontaminate, as necessary, land 
and facilities excess to DoD’s mission. 

In defense environmental quality program policy 
memorandum number 81-5, dated December 11, 1981, 


* Environmental Protection Agency, Hazardous Waste 
Information, publication no. SiV-737 (Wasliinglon, DC: 
Government Printing Office, 1980). 


DoD dictated that the military departments and 
Defense Logistics Agency establish and operate thei^ 
own installation restoration programs. ^ 

DoD’s installation restoration program for inactiv 
or abandoned sites actually began in 1975, 5 years 
before passage of the Comprehensive HnvironrtientaJ 
Response, Compensation, and Liability AcKcomrnonlv 
known as the “Superfund”), which required that Epy\ 
be notified of all known or suspected closed hazardous 
waste sites by June 1981. Of the 274 DoD installations 
reported to EPA under this provision of the act, 227^ or 
82 percent, were already participating in the insiallaUon 
restoration program. Since then, DoD has confirmed 
that almost all reported sites not previously included in 
the installation restoration program do not require any 
follow-on action. 

In the case of installations that have active disposal 
sites, the department’s goal is to identify by October 
1985 all hazardous materia) sites that may require cor¬ 
rective action. The deputy assistant secretary of defense 
for installations is monitoring the progress of the 
military departments toward this goal. As of April J 
1983, the departments had completed 194 of the 404 rec¬ 
ords searches necessary to identify tho.se sites. They 
expect to finish the searches, which cost approximately 
$50,(K)0 each, by September 1985. To date, remedial 
actions have been begun at ten installations (see box on 
p. 34). 

Probably the most widely publicized of these ten proj¬ 
ects is the Army’s effort at Rocky Mountain Arsenal, 
Colorado. The arsenal is adjacent to the city of Denver, 
and Stapleton International Airport lies directly to the 
south. The arsenal complex itself takes in some 17,CXX) 
acres. Production of military chemical warfare agents 
and manufacture of commercial pesticides by Shell 
Chemical, which began in the 1940s, eventually con¬ 
taminated the arsenal’s groundwater. 

Following discovery of contamination in the niici- 
1970s, data collection and analysis at the arsenal have 
been extensive. The Army has drilled more than 1,500 
wells on the 25-square-miIe site and completes as many 
as 6,000 analyses every month. It has in excess of 
270,000 data points on record and has published some 
900 technical reports. The Army’s effort at Rocky 
Mountain Arsenal demoni^trates the Defense Depart¬ 
ment’s determination to pursue aggressively the cleanup 
of old waste sites. 

Research and development 

The Army is the lead service for compiling, refining, 
_ 1 _j-_.j... /^r «e... ,'»-nnroved 



Remedial measures at ten military installations* 


Anniston Army Depot, Alabama. Anniston Army 
Depot’s mission is to receive, store, maintain, and 
disseminate general supplies, ammunition, and 
guided missiles; It Is also a tank rebuilding facility. 
Four areas at the depot cause concern: the Industrial 
area, the metal refinishlng facility, and two waste 
disposal sites. The Army has already detected con¬ 
tamination of groundwater by volatile organic com¬ 
pounds. Remedial action Includes a $5.4 million proj¬ 
ect to remove hazardous materials from the waste 
disposal sites and a survey to define the nature and 
extent of groundwater contamination on post. 

Rocky Mountalt) Arsenal, Colorado. The Army 
established Rocky Mountain Arsenal In 1942 to pro¬ 
duce chemical and incendiary munitions and, begin¬ 
ning In 1946, leased portions of the arsenal to private 
industry for pesticide and herbicide manufacturing 
operations. In 1974 and 1975, the service detected 
pesticide by-products in surface water and con¬ 
taminants in groundwater. A study of groundwater 
contamination at the arsenal in 1976 indicated that 
contamination had begun lo migrate beyond installa¬ 
tion boundaries. To date, the Army has spent $45 
million for studies, investigations, and remedial ac¬ 
tions. A recently completed containment control 
study outlined long-range pollution containment and 
abatement actions costing an estimated $117 million. 

Savanna Army Depot, Illinois. Set up in 1918, 
Savanna Army Depot proofs and tests field artillery 
weapons and ammunition. A1982 survey of the depot 
by the U.S. Army Toxic and Hazardous Materials 
Agency showed groundwater contamination by 
chemicals used in explosives. A study to define fully 
the extent ol contamination Is In progress and 
scheduled for completion later this year. The Army 
has spent approximately $600,000 for studies at 
Savanna Army Depot. 

Milan Army Ammunition Plant, Tennessee. Accord¬ 
ing to a 1980 survey, chemicals used in explosives 
have contaminated groundwater at the Milan Army 
Munition Plant, and the Army Implemented interim 
source control measures there In 1981. Thus far, con¬ 
tamination detected off-post is not considered a sig¬ 
nificant health problem. The Army has undertaken a 
aludy to define the nature and extent of contamina¬ 
tion and plans follow-cn source control measures. So 
far, expenditures for studies and remedial actions at 
the plant total $600,000. 

Naval Air Station, Jacksonville, Florida. The Navy 
has completed two cleanup actions, at a cost of 
$300,000, at (ts Jacksonville air station. One involved 
construction of shallow trenches to Intercept and 
treat leachate from an abandoned solvent and petro¬ 
leum waste pit. The other Involved removal and dis¬ 


posal of approximately 300 drums of polychlorinated 
biphenyl (PCB)-contaminated soil from an area 
formerly used to store transformers. 

Naval Base, Naval Shipyard, Charleston, South 
Carolina. The naval shipyard at Charleston built a 
small catchment area in order to intercept and re¬ 
move small amounts ol oil leaching from an aban¬ 
doned oil sludge pit. Local forces constructed the 
catchment at minimal cost. 

Naval Weapons Industrial Reserve Plant, 
McGregor, Texas. The Navy plans two cleanup ac¬ 
tions, which will cost approximately $200,000, at this 
plant. One Involves a 2-acre area, the surface of which 
was contaminated with pesticides prior to Navy 
ownership ol the property. The Navy will remove the 
pesticide-contaminated soil and dispose of it at an 
approved site. II will also either remove or properly 
cover asbestos on the surface of the ground at 
another site; efforts are under way to determine 
which method of disposal Is better. 

Pearl Harbor Naval Complex, Naval Shipyard, Pearl 
Harbor, Hawaii. Excavation for a new building at the 
naval shipyard in July 1981 revealed contaminated 
soil from an old chromic acid spill. The Navy removed 
approximately 2,200 cubic yards of contaminated 
soil, leached the contamination from the soli, treated 
the leachate, and placed the cleansed soil in a land¬ 
fill. Total cost was $175,000. 

Wurtsmith Air Force Base, Michigan. Air Force per¬ 
sonnel discovered solvent contamination, primarily 
trichloroethylene, In the base drinking water supply 
and traced it to a small teak from an underground 
storage tank. The Air Force has spent approximately 
$2 million to Investigate the problem and to Install a 
treatment system to remove the contamination. It 
subsequently found other, smaller areas of con¬ 
tamination and will monitor, contain, and treat these 
areas as well. 

Air Force Plant 44, Tucson, Arizona. The Air Force 
recently detected trichloroethylene and chromium 
contamination In the groundwater at and near its 
plant number 44 in Tucson, Arizona, and officials had 
to shut down several public wells, as weii as some at 
the plant, as a result. Contamination occurred even 
though past solvent and industrial disposal actions 
were in consonance with then-prevailing environ¬ 
mental regulations. Some contamination control 
wells and treatment systems are already operating, 
and ongoing discussions with city, state, and federal 
agencies will define final abatement requirements. 

'Source: Department ot Defense Environmental Policy 
Directorate, Information Papers on Department of Defense 
Instailatlon Restoration Program, Washington, DC. 1983. 


tnree Tiueragcncy agreements now tn enecl, tnc Army 
and EPA are doing research and development on better 
hazardous waste management methods. The Air Force 
and EPA have recently completed a related agreement. 
In entering into thc.se agreements, the Defense Depart¬ 
ment and the Environmental Protection Agency seek to 
ensure that the two agencies cooperate and coordinate 
in carrying out research and development on poiiittion 
abatement and environmental quality management. 

DoD and EPA arc doing re.search in the following 
three areas: 

Decontamination and cleanup technology. The pur¬ 
pose of this effort is to identify and develop cost- 
effective, environmentally safe technology for hazard 
containment and for soil, groundwater, and facility 
decontamination. Specific projects include pilot testing 
of rotary kiln incineration for disposing of waste lagoon 
sediments, studies of the effectiveness of barrier and 
liner materials for containing hazardous materials, basic 
research on encapsulation and fixation techniques for 
isolating materials, and evaluation of techniques for 
removing contaminants from groundwater and lagoon 
wastewater. 

Also being investigated are nondestructive methods 
for cleaning up buildings and facilities contaminated 
with explosives, organics, and heavy metals. The con- 
wlnment and decontamination system currently in place 
at the north boundary of Rocky Mountain Arsenal was 
an outgrowth of this research and development pro¬ 
gram. The system successfully prevents contaminated 
groundwater from migrating across the boundary. 

The Defense Department is searching for innovative 
as well as conventional methods to solve hazardous 
waste decontamination problems. Ever-increasing costs 
for incineration and secure landfills provide the greatest 
incentive to seek more cost-effective treatment and 
disposal technologies. Thus DoD .supported (he first 
major project for ocean incineration of toxic chemical 
wastes, and DoD is looking into molten salt combus¬ 
tion, composting, dccpwell disposal, and soil incorpora¬ 
tion (land farming) as well. 

A cooperative project being planned at the Louisiana 
Army Ammunition Plant near Shreveport will demon¬ 
strate closure technology for industrial waste lagoons. 
Officials expect to complete closure of the first waste 
lagoon in fiscal year 1984, using solidification of lagoon 
sludges and in-place burial. Still under study is 
technology for closure of a second lagoon, which con¬ 
tains chemicals from the manufacture of explosives. 

Criteria development. This research includes studies 
of the environmental effect of contaminants found at 
DoD installations but not typically found in the civil 


criteria lor gauging me accontanimation ana neaitn 
hazard potential of various compounds. More than 20 
compounds and their decomposition products have 
been studied so far. Current research efforts focus on 
dioxin, hydrazines, urea, picrates, and picramates; the 
latter two compound.s were found contaminating the 
soil at a naval installation. 

Analytical systems. Early in the instaiiation restora¬ 
tion program, DoD identified a need for .standardized 
analytical methods and reference materials in order to 
promote consistency and reliability across sample 
analyses performed by various government and contrac¬ 
tor laboratories. More than 200 analytical procedures 
and some 60 standard analytical reference materials 
traceable to the National Bureau of Standards have 
been developed for the installation restoration program. 
These procedures and methods provide a basis for the 
restoration program’s quality control procedures. 

Current and future operations 

The Defense Property Disposal Service, an activity of 
the Defense Logistics Agency, is responsible for storing 
and disposing all hazardous materials turned in by the 
Army, Navy, and Air Force. Since mid-1980, it has also 
had central responsibility for assuring that DoD dis¬ 
poses of hazardous wa.stes in accordance with federal, 
state, and local laws and regulations. Defense Property 
Disposal Offices, located on military installations 
throughout the world, number 137; an additional 74 
branches off-instailation serve as collection, storage, 
and transfer point.s. 

Certain wastes, however, remain the responsibility of 
the individual services, primarily because the military 
has long had established effective handling procedures 
for such materials. Among them are: 

• By-products from the disposal of toxicological, 
radiological, and lethal chemical warfare materials. 

• Materials that cannot be disposed of in their present 
form due to military regulations, for example, con¬ 
secrated religious items and cryptographic material. 

• Municipal garbage, trash, and refuse. 

• Contractor-generated materials, whicli are the con¬ 
tractor’s rcspon-sibility. 

• Sludge from municipal and Industrial wastewater 
treatment plants. 

• Mining, dredging, and con.struction refuse. 

• Unique wastes and residues from research and 
development operations. 

These materials are disposed of either on-site or by con¬ 
tract agents, again in conformance with applicable 
federal, state, and local laws and regulations. 


Defense Managemenl Journal 


35 



Defense Property Disposal Service assumes disposal 
responsibility after the generating activity turns in the 
material in a properly identified, safe-to-handle con¬ 
tainer. The service has implemented its disposal pro¬ 
gram as part of its normal cycle of activities for dis¬ 
posing of excess, surplus, and waste items. Only after 
offering such items first to other DoD components and 
then to other eligible organizations and individuals is a 
contract let for disposal. 

These procedures accord with DoD policy, which re¬ 
quires that the hazardous materials disposal cycle 
include an evaluation of salvage and resale possibilities. 
Exploring those opportunities often yields results. 
Recently, for instance, the Defcn.se Logistics Agency 
sold 368 tons of phosgene, manufactured as a chemical 
warfare agent by the Army during World War 1, to a 
civilian firm in New York state. The firm used the 
cliemical (carbonyl chloride) as a feedstock in manufac¬ 
turing urethane plastic. 

Other reprocessing options can also be effective. 
Recently completed studies have shown that bases using 
only a few drums of solvent per year can economically 
recycle them by means of commercially available stills. 
DoD is therefore developing a comprehensive program 
for waste solvent segregation, collection, distillation, 



solvents; only unrccyclablc wastes, such as still bottoms, 
will be discarded. The department is also investigating 
re-refining of waste lubricating oil at regional centers 
for recycle to DoD u.sers. 

When rc.sale or recycling is not possible, disposal is 
the only alternative. Though DoD has many of its own 
storage, treatment, and disposal facilities, it relies 
primarily on civilian contract firms to treat or ultimately 
dispose of hazardous waste. In 1981, for instance, the 
department disposed of 51 ,(K)0 tons on its own sites and 
127,(K)0 tons off-installation (see Figure 2). 

Because outside firms are so critical to DoD’s dispos¬ 
al program, the department shares the national concern 
over projected shortages of certain types of hazardous 
waste treatment, storage, and disposal facilities.* The 
United States will need about 50 to 60 new hazardous 
waste management sites over the next several years.’ 
Compounding the problem are the hundreds of old, 
environmentally inadequate dispo.sal sites scheduled for 
remedial action that will require removal and relocation 
of wastes. Other existing facilities will have to close as 
strict regulations enacted under the Resource Conserva¬ 
tion and Recovery Act go into effect or as the facilities 
themselves reach capacity. 

Unfortunately, many recent attempts to locate sites 
for new facilities have not been successful due to oppo¬ 
sition from local residents. In fact, few U.S. localities 
have allowed construction of new off-site hazardous 
waste treatment or disposal facilities since 1978.® To 
resolve the impasse, officials may have to consider inter¬ 
state agreements for hazardous waste management 
similar to those being developed for low-level radio¬ 
active waste under the Low-lcvcl Radioactive Waste 
Policy Act of 1980.’ 

Technological innovation may also help alleviate the 
disposal problem, and the Army, Navy, and Air Force 
arc all working on new technology to manage hazardous 
wastes more effectively. Research i.s in progress in the 

* Environmental Protection Asency, Hazardous Waste 
Generation and Commercial Hazardous Waste Management 
Capacity: An Assessment, publication no. SW-984 
(Wasiungton, DC: Government Printing Office, 1980). 

’ U.S. Congres.i, Senate Report no. 848, 96th Congress, 2cJ 
Ses.^ion, 1980. 

® "Siting of Hazardous Waste Management Facilities: A 
Major Problem Facing Industry and States," Environment 
Reporter, November 13, 1981; General Accounting Office, 
How to Dispose of Hazardous Waste—A Serious Question 
That Needs to be Resolved, II (Washington, DC: Government 
Printing Office, 1978). 

’ K. L. Florini, "Is.'iues of Federalism in Hazardous Waste 
Control: Cooperation or Confusion?" The Harvard Environ¬ 
mental Law Review, vol. 6, no. 2, 1982, pp. 334-336. 
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from munitions plants and depots, environmentally safe 
disposal techniques for obsolete or excess munitions, 
recovery and reuse of explosives and propellants, and 
computer-aided systems for managing hazardous mate¬ 
rials. The Army has already developed a sulfide precipi¬ 
tation method for treating electroplating waste and 
recently installed a pilot system at Tobyhanna Army 
Depot. 

Other service research programs hold promise as 
well; 

• The Navy and the Department of Energy are jointly 
testing a closed-loop system for recycling toxic chrome 
electroplating wastes at the Naval Air Rework Facility 
in Pensacola, Florida. Using an energy-efficient evap¬ 
oration process, the system concentrates hazardous 
waste effluents to a point at which they may be returned 
to the electroplating process, thereby conserving re¬ 
sources and avoiding generation of hazardous waste. 
Initial results have been very encouraging, and addi¬ 
tional work is under way to apply the concept to other 
electroplating processes such as cadmium-cyanide. 

• The Air Force Engineering and Services Labor¬ 
atory, located at Tyndall Air Force Base, Florida, is 
studying packed-tower air stripping as an efficient and 
economic method for long-term cleanup of trichlor- 
ethylcne in groundwater. (Trichlorethylene is an organic 
solvent formerly used by numerous DoD and commer¬ 
cial activities as a degreasing agent.) The process strips 
volatile impurities from liquids by exposing the con¬ 
taminated liquid to a turbulent countercurrent air 
stream, thereby transferring the impurities to the air. 
Since trichlorethylene concentrations are often very low 
(less than one part per million), air emissions are not 
likely to be significant; if they arc, carbon absorbers can 
be added to the system. The process has potentially 
broad application, and the Air Force is studying the 
feasibility of air stripping other volatiles as well. 

• Another Air Force project may extend the life of 
paint stripping solution.s by reclaiming the solvent. 
Deterioration in paint stripper performance coincidc.s 
with the buildup of paint solids, but the Air Force 
Engineering and Service Center has developed tech¬ 
niques that remove paint solids from the stripping solu¬ 
tion and yield a recovered product that meets perform¬ 
ance specifications. A full-scale, prccoat, pressure 
filtration system now being evaluated at Hill Air Force 
Base, Utah, will save $50,000 for every month the life of 
the paint stripper is extended. 

Even new waste management techniques such as these 
will not eliminate disposal problems, but they will 
significantly reduce the amount of hazardous waste pro¬ 
duced. Controlling the total volume of waste generated 
can in turn Ic.ssen the hazard in many military opera- 
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waste management programs. Base and technical sup¬ 
port personnel should examine installation activities to 
determine feasible source reduction options and reuse 
incentives. 

In addition, high hazardous wa.ste disposal costs re¬ 
quire a new emphasis in military procurement, manu¬ 
facturing, maintenance, and refurbishing operations. 
Economic analyses that include only research and 
development, acquisition, and operating and mainte¬ 
nance costs do not go far enough; the projected cosl.s 
and benefits of hazardous waste management arc im¬ 
portant factors as well. Safe handling and disposal of 
hazardous material directly affects system costs, as docs 
any potential for recycling or reuse. 

The initiatives described earlier demonstrate that 
DoD has been sensitive to the problems posed by 
hazardous waste. Even as it searches for ways to control 
disposal costs up-front, the department will continue to 
pursue actively its sound hazardous waste management 
policy and program. Reduction of hazardous waste at 
the source, as well as more advanced but less expensive 
control technology, will remain Defense Department 
goals for the foreseeable future. DJVJJ 


YEARN HONG CHOI is a Department of Defense 
faculty fellow for the 1981-1983 biennium, during 
which term he is serving as (he assistant for environmen¬ 
tal quality in the Office of the Secretary of Defense. He 
is (he author o/Introduction to Public Administration; 
Essays and Research Notes and editor of the forthcom¬ 
ing Culture and the Environment. Dr. Choi is associate 
professor of public policy and administration and direc¬ 
tor of environmental sludies at Jackson State Univer¬ 
sity. He holds bachelor of arts and master of public 
administration degrees from Yonsei University and 
master's and doctoral degrees from Indiana Universily 
in Blooniington. 

LIEUTENANT COLONEL PETER S. DALEY. 
USAF. is director of environmental policy for the De¬ 
partment of Defense. Before assuming that position, he 
was environmental as.’tistant to the Secretary of the Ait- 
Force and has also served as chief of air pollution re¬ 
search at (he Air Force Engineering and Services Center 
and director of environmental health at the Uniformed 
Services Univer.dty. Li. Col. Daley has published twenty 
technical papers covering a wide range of environmental 
topics and is a regislered professional engineer and cerii- 
fied industrial hygienist. He earned bachelor's and mas¬ 
ter 's degrees in chemical engineering from Cornell Uni¬ 
versity and a doctorate in environmental engineering 
from the University of Florida. 



ILLUSTRATION BY BOB QEORQE 
























































vanciog 



By LAURIE A. BROEDLING 


The massive upgrading of the defense support establishment now 
m progress will fully succeed only if DoD updates outmoded 

personnel practices as well. 


T he Departiiicnt oT Defense support establishment 
is undergoing a teehnologicai revolution. Industrial 
aiTtomation and related manufacturing technologies are 
bringing this revolution to the shop floor; communica¬ 
tion and computing systems are bringing it to DoD of¬ 
fices. By enhancing rctuliness and lowering costs, this 
leohnological revolution conid profoundly improve the 
effectiveness of the defense support establishment. But 
the full potential of this revolution will go unrealized 
unless the pcr.sonne) jnmiagemcnt system changes to 
meet tlic requirements of the new technology. This arti¬ 
cle addresses tiic ncct! to modify that system. 

The military siippoit establishment is that part of 
DoD which researches, develops, procures, and main¬ 
tains weapons sy.stcms, supplies, and facilities. DoD 
employs almost one million civil service personnel, and 
the vast majority of these work on the support side as 
opposed to the operational side. Civil servants, there¬ 
fore, will largely be responsible for operating the new 
technology, and this article focuses on civilian personnel 
manngcme/it and administration. However, (he issues 
discus.sed arc equally relevant to the uniformed officers 
who constitute mtich of the senior line management for 
the defense support establishment. 

The defense Industrial support establishment last 
underwent a period of major change in the 1940s. Dur¬ 
ing World War II It increased drastically In size almost 
overnight, and, to the extent feasible, the military 
obtained state-of-the-art technology to produce and 
maintain weapons systems. In tandem with major tech¬ 
nological innovation went changes in the civil service 
personnel system. In 1941, for example, the Congress 


within-grade increases based on seniority and merit. 
Shortly after World War II, it passed the Classification 
Act of 1949 in order to assure equity in treatment and 
compensation across large numbers of people and oc¬ 
cupational categories. 

During the next three decades, the complexity, 
sophistication, and capability of military weapons 
systems evolved rapidly, but the technology used to 
develop and especially to maintain this hardware did not 
keep pace. Even such basics as buildings and transporta¬ 
tion received minimal upgrading. In the words of Rear 
Admiral James Ahern, “If we were to take all of our 
physical plants in the Navy . . . and if we were to just 
freeze deterioration and spend the same amount of 
money we are spending today on real property mainte¬ 
nance, it would take 8 years to restore them to livable, 
habitable structures. That is how rundown they arc.”' 

Until 1978, the civilian personnel management system 
also changed relatively little. The laws, regulations, and 
management practices remained much the-same as those 
in place immediately after World War II, and thus 
modifications to hiring, promotion, discipline, and 
training practices were few. Even the size and composi¬ 
tion of the DoD civilian work force remained fairly 
stable. Many of the department’s civilian managers and 
supervisors had joined their organizations in the late 
1940s and early 1950$ and worked their way up through 
the ranks. Moreover, the predominant organizational 

I Hear AdmiralJames Ahern, C/S/V,//i Military Productivity 
and Work Motivation; Conference Proceedings, ed. Laurie A. 
Broedling and Robert Penn, Special Report 78-15 (San Diego, 
CA: Navy Personnel Research and Development Center, 










lorm nas conunueu to De vertical management hier¬ 
archy, that is, a functional division of labor within 
departments, use of chain-of-command procedures, and 
a flow of communication primarily from top to bottom, 
with relatively less flowing laterally, and an even smaller 
amount going from bottom to top. 

The Civil Service Reform Act of 1978 marked by far 
the most profound change to the civil service system in 
almost a century. But its purpose was to upgrade and 
modernize management of the federal civil service, not 
to deal with problems attendant upon the wholesale in¬ 
troduction of new technology. Therefore, its provisions 
could not and should not be expected to deal with this 
issue. 

The defense support establishment of the late 1970s 
was a product of the interaction of three elements of a 
system: 

• Military material—weapons systems and supplies. 

• Tecimology—the equipment, processes, and 
facilities to procure and maintain military material. 

• Personnel—the methods for recruiting, managing, 
and administering the work force that applies the 
technology to obtain and maintain the military material. 

The complexity of military material had advanced 
rapidly in the preceding thirty years, while the tech¬ 
nology element changed modestly and the personnel ele¬ 
ment changed only slightly. The result was a strain on 
the overall .system which manifested itself in problems 
with productivity, costs, and suboptimai use of sophis¬ 
ticated weapons systems. 

These problems largely derive from relying on the 
personnel managcniciu and administrative methods of a 
bygone era at a time when DoD must acquire and main¬ 
tain high-technology weapons systems. In civilian per¬ 
sonnel administration, for example, cUtssification and 
staffing are major problem areas. The perception is that 
these processes arc slow, cumbersome, unresponsive to 
management needs, and that (hey create an adversarial 
relationship between line management and personnel 
staffs.* As a result, managers have a great deal of dif¬ 
ficulty filling vacancies and creating new positions. 

The need to update all areas of federal personnel 
management and administration is likely to take on 


’ Laurie A. Broedlmg, Ken S. Crawford, Gary D. Kissfer, 
Deborah A. Mohr, Arthur H. Newman, Michael A. White, 
Herman Wi/fiains, Leanne E. Young, and Thomas J. Kosfow- 
ski, An Examination of Productivity Impcdimcniii in the Navy 
Industrial Community, Special Report 8I~2 (San Diego, CA: 
Navy Personnel Research and Development Center, 1980); 
Thonws J. Kos/owskI, Assessment of Civilian Personnel 
Management and Equal Employment Opportunity Issues, 
Special Report 82-3 (San Diego, CA: Navy Personnel 
Research and Development Center, 1981). 


added urgency shortly, ror wiinm tne last o years, 
military support technology, one of the three elements 
most critical to the defense support establishment, has 
begun to undergo major changes. Defense experts have 
recognized that outmoded technology poses a serious 
problem, and large-scale efforts are under way to cor¬ 
rect it. To appreciate the magnitude of the impact on 
personnel requires some understanding of the corrective 
actions in progress. 

P rincipal among these are special investment pro¬ 
grams set up to finance the modernization of plants 
and equipment. Fast-payback capital investment pro¬ 
grams, for instance, fund capital improvements which 
can pay for themselves within a certain time period. By 
fiscal year 1981, funding for the two major DoD-spon- 
sored investment funds—productivity investment funds 
and productivity-enhancing incentive funds—was $75.8 
million, and it rose to $166.1 million in FY 1982. For FY 
1983, the budget is $194.0 million. A related effort, the 
Defense Department’s manufacturing technology pro¬ 
gram, seeks to advance the state-of-the-art in manufac¬ 
turing and repairing all types of military equipment. In 
the current five-year period, DoD invested $745 million 
in the program, double the investment during the 
previous five-year period.* 

Various other initiatives will probably quicken the 
pace of technological innovation as well: 

• On August 19, 1981, the Deputy Secretary of 
Defense Issued a memorandum (subject: financing of 
equipment purchased for industrial fund activities) 
which creates a financial method that allows industrially 
funded activities to depreciate their equipment and 
charge capital investments to the industrial fund rather 
than depending on appropriated funds. 

♦ Both the Office of the Secretary of Defense and the 
services have instituted measures that demonstrate an 
intent to marry logistics and acquisition considerations 
in the planning and programming process; in other 
words, maintenance feasibility and costs will play a 
large role in the decision to develop or not develop a 
weapons system. 

• Computer equipment costs have been dropping 
rapidly; in particular, small, “stand-alone” computers 
have become affordable to managers. 

• The overall emphasis within DoD on the need to in¬ 
crease productivity is fostering an organizational 
climate which encourages and rewards managerial ini¬ 
tiatives in this area. The Naval Material Command, for 


^ Richard Donnclfy, "Department of Defense Presenta¬ 
tion, ” In Proceedings of the Thirteenth Annual DoD Manu¬ 
facturing Technology Conference, San Diego, CA, November 
30-December 3, 1981, p. 19. 



example, lias eiilahli.slied a nciwork of productivity 
steering committees, and its chief gives an annual award 
to activities (luu have dcinon.stratcd productivity ex¬ 
cellence. 

What does this new technology look like? On the 
industrial side, it means using “smart tools” to 
automate many functions previously done manually; an 
extreme form is the fully automated robot. An extraor¬ 
dinary array of functions can be automated. The 
Yamazaki Machinery Works in Nagoya, Japan, ha.s a 
new plant tlinl employs 10-12 workers during the day 
and one at night (the watdiman). It produces precision 
machine compo'icius 24 hours a day, 365 days a year, 
and Yaiuaztiki expects to recoup its $18 million invest¬ 
ment in tlie plant in two years.'' 

Near-term applications of individual automation in 
the Defense Department include automated warehou.s- 
ing and robotic deriveters. Several automated storage 
aud retrieval systems for supidics and parts are already 
in place, and mote are scheduled. In their most ad- 
vaitced form, lhc.se systems n.so machine.s to perform the 
majority of storage and retrieval activity and computers 
to keep the inventory, direet the eqtdpmeiu and people 
(in accordance with algorithms for priorities and for op¬ 
timizing ti.se of both space and time), aitd keep informa¬ 
tion on employee performance. Robotic deriveters, now 
being developed, will use a combination of computers, 
television cameras, and sensing devices to remove rivets 
from parts sucli a.s aircraft wings without the direct in¬ 
volvement of workers. 

Automation is but one of a wide nrray of industrial 
technological developmenls that arc radically altering 
the work place. Nuclear technology, for instance, has 
made available a mobile neutron radiography .sy.stem 
that can inspect aitcraft for corrosion and deterioration 
without disassembly. Also, la.scrs cun now scan bar 
codes to aulotutuically idcittify and inventory material, 
and laser holography can identify and diagnose prob¬ 
lems on large .surfaces of ships and aircraft. 

Anotltcr major area of technological change is com¬ 
puter-aided design and manufacturing (CAD/CAM). 
Computer-aided dcsigtt enables engineers and drafts¬ 
men to do design work on a cathode-ray tube sup¬ 
ported by a computer, which can give tolerances, 
display a design in three dimeasions, enlarge details, 
change shapes, and test, modify, and store designs for 
future reference. The computer can even subject a 
design to electronically simulated temperature changes, 
inechaiiical stresses, and other conditions. Computer- 
aided manufacturing links design with the automated 
machinery that actually makes the product. The impact 
on engineering productivity is great, especially in reduc¬ 


ing the time needed for dc.sign and testing. Virluatty 
nonexistent five years ago, the market for compuicr- 
aidcd design and manufacturing is expected to surpass 
S8 billion by the end of ihe 19fi0s.’ In fact, the Navy 
Laboratories Interactive Graphics Program recently 
granted a contract for $63 million worth of such 
equipment-as many as 33 sy.sicms and 295 work sta- 
tion-s—to be introduced into six Naval .Vtalerial Com¬ 
mand research and development centers over the next 8 
years. 

The impending technological changes in the office are 
ito less dramatic. Basic office technology has changed 
little in the last one hundred years; paper and pencils 
have been the principal tools. Suddenly, however, 
managers, professionals, and clerical personnel all find 
themselves becoming part of a network of communica¬ 
tion and computation equipment. Electronic transmittal 
of most routine business mail is likely to be the norm, 
and paperless offices are already technological!)' feasi¬ 
ble. In sum, the office of the immediate future will 
become increasingly unrecognizable in terms of our re¬ 
cent frame of reference. 

T he steps now being taken toward massive techno¬ 
logical upgrading of the defense support establish¬ 
ment are long overdue. Unfortunately, they represent 
only half the solution, for reasons perhaps best ex¬ 
plained by way of an organizational model called socio- 
tcchnical systems theory. This theory holds that 
organizations are systems comprised of two major, in¬ 
extricably linked subsystems, personnel and technology. 
Attempts to change one subsystem without changing the 
other will fail; either the first subsystem will revert to hs 
original form or there will be unintended, negative con¬ 
sequences in the second. 

The classic demonstration of the theory’s validity 
comes from a study done by London’s Tavistock In¬ 
stitute, which first formulated socio-techiiical systems 
theory in the early 1950s.® In Great Britain prior to 
World War II, coal was mined by teams of six workers, 
two to a shift, who were paid on the basis of the team’s 
total output. In the interests of significantly greater 
productivity, management replaced this method with a 
new, mechanized technology called the long-wall 
method. It substituted division of labor for groups do¬ 
ing the entire mining job and put more distance between 
workers along a much longer coal seam. 
Unfortunately, productivity did not improve under 

» "Now Ihe Star mrs Factory, ” Time, November 2, 1981, 
pp. 74-81. 
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the long-wal! method because tnanagement had not con¬ 
sidered its effects on the personnel system. Coal mining 
is difficult, dirty, dangerous work. The team approach 
to the job had evolved to provide the mutual trust and 
support that miners needed. Physically spacing workers 
out in a line completely eliininated this source of sup¬ 
port. Moreover, the men preferred doing the whole job 
to being highly specialized. As a result, absenteeism rose 
and productivity fell under the new approach. However, 
the Tavistock study team was able to develop a coin- 
positc .system which retained the social benefits of the 
old .sysicm but permitted introduction of greater 
mechanization a.s well. The le.sson learned wa.s that 
.social and technical subsystems must be in consonance, 
and the literature in organizational research abounds 
with findings which corroborate this point. 

T he implications for DoD are clear. The techno¬ 
logical advances described earlier, now being rapid¬ 
ly introduced into tlic defense support establishment, 
will not have the desired effect unless personnel man¬ 
agement methods are adjusted accordingly. 'I'hcse very 
expcn.sive capital investments will not return maximum 
gains If the employees who operate and maintain the 
equipment arc improperly selected, trained, compen¬ 
sated, motivated, evaluated, and given direction. If any 
of these conditions hold, thccon.seqnenccs for organiza¬ 
tional productivity (the «ibility to meet production 
schedules and quality at reasonable cost) and employee 
attitudes will be negative. Adjusting personnel manage¬ 
ment practices to accommodate the new technology is, 
like thetechnology itself, complex and challenging. Yet, 
while no one approach suits all circumstances, some 
generalizations do pertain. 

Certainly personnel managers will be dealing with 
new kinds of jobs. Not only is the new technology creat¬ 
ing jobs that did not exist before, it is changing the 
distribution of types of jobs as well. Thanks largely to 
industrial automation, for example, the number of blue- 
collar workers is declining, while the number of white- 
collar workcr.s continues to rise. Moreover, the nature 
of both kinds of jobs is changing. Most workers will be 
interacting much more with computers and computer- 
driven, automated equipment. Whether this change will 
require higher skills (to operate such sophisticated 
technology) or lower skills (because the computer does 
most of the “thinking”) is an important question. 

Changes in the nature and distribution of jobs have 
major implications for selection, classification, com¬ 
pensation, training, and retraining. Different jobs 
require different skills and skill mixes; therefore, per¬ 
sonnel managers will have to recruit new types of em¬ 
ployees and arrange transfers and retraining for existing 


employees. What docs a manager do with “excess” 
employees after a labor-saving device is introduced? 
DoD docs not have a system-wide mechanism for cap¬ 
turing such savings in ceiling points. Generally, orga¬ 
nizations will go to great lengths to avoid reductions-in- 
force, but such efforts do not always redistribute labor 
as efficiently as possible. 

Cla.ssification and compensation methods must also 
keep pace with new job requirements and skill mixes. 
The specific issues in this area arc numerous and 
diverse. Chief among them is the need for new job scrie.s 
and new standards as the rate of technological change 
begins to accelerate. Under existing classification pro¬ 
cedures, creating even one new job series through the 
Office of Personnel Management takes several years. 
The computer specialist series, for example, did not 
come into official existence until long after thousands of 
computer specialists were already functioning in the 
federal government. Forcing people into inappropriate 
job scries for the work to be done leads to inequities and 
to dissension within the work force.’ 

Compensation is a related issue. If higher skills are 
needed to operate increasingly sophisticated technology, 
then wages must be commensurate and will mitigate 
some of the savings that derive from greater productiv¬ 
ity. Conversely, if lower skills are needed (because com¬ 
puter brainpower reduces the need for human brain¬ 
power), then wages can be decreased without detracting 
from productivity. However, management then faces 
the problems associated with downgrading jobs. It runs 
other risks as well. If for some reason these lower- 
skilled workers do not operate the equipment adequate¬ 
ly at first, management may have to contend with the 
public embarrassment of .seeming to have invested a lot 
of money to little avail. 

H igh technology also has implications for the way in 
which organizations are managed. For example, 
though fewer in number, the blue-collar workers re¬ 
maining will be very important; they will be responsible 
for properly operating and maintaining a sophisticated 
and expensive industrial plant. The maintenance func¬ 
tion will be particularly important. With most workers 
directly tied, on-line, to CRTs and other,automated 
equipment, work will stop when the computer goes 

’ One innovative approach to avoiding some of the rigidities 
of the federal job classification system is the Navy demonstra¬ 
tion project being carried out at the Naval Ocean Systems 
Center at San Diego and the Navaf Weapons Center at China 
Lake, California. Conducted under the authority of the Civil 
Service Reform Act, the demonstration .system replaces ex¬ 
isting general schedule grades and the fine distinctions they re¬ 
quire with broad pay bands within general classification levels. 



down. At the minimum, a shutdown can be very frus¬ 
trating; at the maximum, it can be very expensive. 

In addition, the continued shift toward a white-collar 
work force will mean less people doing work for which 
the output is easily quantifiable. More people will be 
performing jobs that require scIf-dircction and a capac¬ 
ity for independent judgment and quick thinking. For 
instance, someone responsible for monitoring the func¬ 
tioning of a large set of interconnected machinery must 
be able to act immediately when the equipment mal¬ 
functions. If he or she feels compelled to check first 
with a supervisor (who is likely to be physically distant 
under the configuration of new plants), the delay could 
mean severe damage or, at least, a large loss of time. 
Because new industrial plants are highly interconnected, 
the failure of one part will affect others as well. An 
employee’s willingness to make decisions and act inde¬ 
pendently will be an asset under these conditions. 

Suffice it to say that such jobs and employees require 
innovative approaches to encouraging motivation and 
productivity. The roles and styles of supervisors and 
managers will have to change. For example, managers 
will have to concentrate on developing “bottom-up” 
communication patterns with employees, patterns 
which recognize the valuable expertise that subordinates 
possess. At the same time, ironically, most employees 
will be tied to a computer, giving management the 
power to monitor their actions and performance literal¬ 
ly by the second in some instances. Misuse of this 
capacity forsurveillance could seriously discourage risk¬ 
taking on the part of employees. 

The different communication patterns and methods 
of decision-making that are evolving will also require 
modified organizational structures to support them. Of¬ 
fice automation, for example, is making much more in¬ 
formation quickly accessible to managers. While easy 
acces.s to large quantities of Information may improve 
managerial decision-making, it also has the potential to 
degrade the process, since information overload may 
prove confusing and burdensome. 

Similarly, paperless offices are feasible but may or 
may not prove desirable. It is more tempting to remove 
permanently a piece of aversive, but perhaps important, 
information from a CRT screen than from an individ- 
uaTs hands. Moreover, office technology could in fact 
drastically increase the amount of paper rather than 
reduce it. Networks of automated word processors and 
high speed printers will make it technologically feasible 
for managers to drown themselves and their subor¬ 
dinates in paper at the press of a button. 

The amount of direct personal interaction in offices 
will also probably drop. Workers will interact primarily 
through terminals, work stations, and vitleo-conferenc- 


A brave new world— 
the office of the future 

John Olebold, Chairman of the Oiebold Group, In¬ 
corporated, and a pioneer In office automation, an¬ 
ticipates the lollowing scenarios:* 

Automat 0 d office systems for executives. These 
will keep track of schedules, dates, and deadlines, as 
well as personal reminders and notes. They will main¬ 
tain files and provide research capabtiitles. They will 
allow the sending and receiving of communication to 
peers, superiors, and subordinates directly and in- 
stanianeously, while in the office, at home, or on 
trips. 

Bus/ness offices In the home. Executives are not 
the only ones who will work more at home. Other 
workers, including clerical personnel, will be able to 
perlorm their functions off-site. 

The entrepreneurial work force. People with spe¬ 
cialized professional skills, such as accountants or 
systems analysts, can be highly selective about the 
work they perform. Many will become consultants or 
subcontractors to their previous employers. They will 
perform their functions off the premises of the 
employer and at their own convenience. 

The office communications center. Each individual 
white-collarwork station will become a computer and 
communications center. Not only will workers be 
able to perform existing lasks faster, but many new 
oapabillties will be available. People across the coun¬ 
try will be able to conduct meetings via vldeo-confer- 
enclng. Workers will have new and more direct ac¬ 
cess to data bases and will be able to do statistical 
analyses and simulation. 


*SourGe: John Dlehofd, "increasing Office ProducUvUy 
through Info/maflon Technology," in ProductivUy: Pros¬ 
pects for Growth, ed. Jerome Rosow (New York: Van 
Nostrand Ftefnhold. 1981). 


ing, and increasing numbers of people will work off¬ 
site. The possible effects on decision-making arc far- 
reaching. For instance, most proposals to establish or 
change policy now circulate sequentially, and the se¬ 
quence is usually hierarchical (the “chop chain”). Of¬ 
fice automation could speed up that process, which is 
usually very slow, by disseminating or requesting infor¬ 
mation simultaneously rather than sequentially. 
Whether such a change would represent an improve¬ 
ment in the decision process Is a matter which warrants 
consideration in advance. Technological change could 
profoundly alter traditional organizational structure as 
well. As (he computer makes available more clerical 
services, the size of support staffs should decline corre¬ 
spondingly, and organizations should evolve frotn the 



pyramid shape now predominant to a diamond shape.® 
However, if employees do not take full advantage of the 
computer’s clerical capabilities but continue to rely on 
the traditional clerical staff instead, then organizational 
structures will not change, nor will productivity gains be 
fully realized. 

D oD managers also need to consider the interaction 
of new technology with the “new” work force. 
That part of the federal work force hired shortly after 
World War II is in the procc.ss of retiring, and social 
analysts maintain that the workers taking their place are 
different in several fundamental ways. They have a 
much higher level of education, are more heterogeneous 
in terms of race and sex, have higher expectations about 
the extent to which their jobs should provide them with 
self-fulfillment, and are far less likely to accept authori¬ 
ty in an unquestioning manner.’ While some bemoan 
certain of these characteristics, like it or not, it is the 
only work force we have. Moreover, the characteristics 
may be assets rather than liabilities under conditions of 
the new technology. 

The preceding discussion takes up only a few of the 
myriad ramifications of introducing a substantially new 
technology into the defense support establishinent. The 
purpose has not been to describe all implications or to 
outline all possible outcomes. Rather, by way of exam¬ 
ple, the intent has been to encourage managers and per¬ 
sonnel policymakers to begin actively considering the 
impending changes. As they do so, several observations 
arc in order. 

The importance of flexibility in successfully adapting 
to change ts one. Headquarters should give field ac¬ 
tivities leeway in organizing and managing to meet the 
demands of new technology. Even .similar field activities 
are introducing different kinds of technology at dif¬ 
ferent rates and need to be able to modify their organi¬ 
zational subsystems accordingly. If they arc to do so, 
headquarters’ management must decentralize more 
decision-making and put less emphasis on standardiza¬ 
tion of the organization across similar kinds of field 
activities. 

Also worth noting is the excellent opportunity that 


* Sliosliana T-uboff, "New Worlds of Compuier-mediaied 
Work, ” Harvard Business Review, Sepieiuber-Ociober 1982, 
pp. 142-152. 

’ Rosabeih Moss Kanier and Barry Stein, ''Value Change 
and (he Public Work Force: Labor Force Trend.’;, the Salience 
of Opportunity and Power, and Implications for Public Sector 
Managemetu," in Conference Report: The Changing Charac¬ 
ter of the Public Work Force, Office of Personnel Manage¬ 
ment Document 134-59-7, Washington, DC, March 1981, pp. 
66-80. 


new technology often offers for reducing managerial 
layering and thus improving position management. 
Computers will allocate and assign much of the work, 
thereby reducing the need for supervisors and man¬ 
agers. Moreover, employees’ direct knowledge of the in¬ 
tricacies of high-technology equipment often puts them 
in a better position than management to decide how to 
best use the equipment. Capitalizing on thi.s knowledge, 
however, will require increased trust of employee capa¬ 
bilities on the part of management. 

In implementing the new technology, managers also 
need to be aware that design of the personnel (that is, 
social) and technological subsystems should proceed in 
tandem. Now, unfortunately, if redesign of the person¬ 
nel subsystem takes place at all, it usually docs so after 
technical design is set, a sequence of events that works 
to the detriment of smooth and efficient organizational 
functioning. Securing approval for all personnel actions 
should precede installation of technology. Personnel ad¬ 
ministration, of course, should not lag behind techno¬ 
logical change. If a new job series or change in existing 
standards is needed, it should not take years to obtain. 

In the last 3 decades, the U.S. military has demon¬ 
strated a capability, unparalleled in human history, to 
develop sophisticated equipment and material. It has 
recently begun to apply the same capacity for technolog¬ 
ical innovation in the support establishment. If current 
initiatives continue, a technological revolution is about 
to occur. This new technology represents a huge capital 
investment and is badly needed to enable the civilian 
work force, which almost certainly will not increase 
beyond its present size, to acquire and maintain increas¬ 
ingly sophisticated weapons systems. To reap the bene¬ 
fits of technological innovation, however, officials at all 
levels must begin to develop personnel management reg¬ 
ulations and practices consistent with the new technol¬ 
ogy. If people in the DoD can meet that challenge, our 
defense capability will undergo a revolution too. 
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